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(54) 1 H-IMIDAZOPYRIDINE DERIVATIVES 

(57) 1 H-lmidazopyridine derivatives represented by 
the following general formula or salts thereof: 



R 1 — (CH2> mv 




wherein R 1 represents hydrogen atom, hydroxy! group, 
an alky! group, a cyctoaiky! group, styryl group, or an 
aryl group; R 2 represents hydrogen atom, an alkyl 
group, a halogen atom, hydroxy! group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocyciic or heterocyclic ring which may be substi- 
tuted; R 3 represents a saturated nitrogen-containing 
heterocyclic group; and m represents an integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Description 

Technical Field 



s [0001] The present invention relates to novel IH-imldazopyridlne derivatives or salts thereof which have a potent 
inhibitory action against production of tumor necrotizing factor (TNF) or interleukin-1 (IL-1) and are useful as medlca 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF 
IL-1 is mediated, wh.ch include chronic inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis etc ) alleraic 
rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 

10 hemic diseases (e g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases {e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune cornertis (e.g., keratoconjunctivitis sicca spring 
catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondntis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like), diabetes, cancerous cachexia, HIV-lnfectlous cachexia and the like 

13 " ' 

Background Art 

[0002] Some compounds having 1 H-imidazoquinollne structure are known which are analogous to the compounds 
of the present invention. Journal of Medicinal Chemistry, Vol. 11, p. 87 (1968) discloses 1-<2-piperidinoethyl)-1H-imh 

20 dazo{4 f 5-c]-quinoline, Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1985 discloses 1-iso 
butyl-1H-imldazo[4,5-c]qulnollne^amlne (general name: imlquimod) as a compound having an antiviral action and 
Hungarian Patent Publication No. 34479 (Patent No. 190109) discloses 1-(2>dlethylamlnoethyl).1H.|midazo{4 5-cW 
noline as a compound having analgesic and anticonvulsant actions. However, 1 H-imidazopyridine derivatives as those 
according to the present Invention have never been known so far. 

23 [0003] Moreover, the aforementioned imlquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (IFN), TNF, IL-1 and the like, which is described in JoumaJ of Interferon Research Vol 14 
p. 81 (1994). However, 1 H-imldazopyridlne derivatives or 1 H-lmidazoqulnollne derivatives having an Inhibitory action 
against production of TNF or IL-1 , which action is totally opposite to those taught by the aforementioned prior arts 
have never been known so far. K ' 

30 

Disclosure of the Invention 

[0004] An object of the present invention is to provide novel compounds which have excellent Inhibitory actions 
against production of cytokines such as TNF and IL-1 and the like are useful as medicaments 
[0005] The inventors of the present invention made intensive studies to achieve the object. As a result they found 
novel tH-imidazopyndme derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present Invention. 

[0006] The present invention thus relates to novel 1 H-lmidazopyrldlne derivatives represented by the following Gen- 
eral formula (I) or salts thereof: My 



35 



wherein R* represents hydrogen atom, hydroxy! group, an alkyl group which may have one or more substituents a 
cycloalkyl group which may be substituted, a styryl group which may be substituted, or an eryt group which may have 
one or more substituents; R* represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group an amino 
group which may have one or two substituents, a cyclic amino group which may be substituted, or a phenoxy group 
which may be substituted; ring A represents a homocydlc or heterocyclic ring which may be substituted with one or 
more alkyl groups, alkoxyl groups, or halogen atoms; Ft* represents a saturated nitrogen^ntaining heterocyclic group 
which may be substituted; and m represents an Integer of from 0 to 3; provided that, when R3 represents unsubstituted 
plperidlno group, at least one of R1 and R* is not hydrogen atom. 

[0007] According to the second embodiment of the present invention, there are provided novel 1 H-imidazopyridlne 
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derivatives represented by the following genera! formula (II) or salts thereof: 



5 



10 




wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an atkanoyl group which may be substituted, an alkoxycarbonyl group, 

is benzyloxycarbonyl group, a thlocarbamoyl group which may be substituted, an alkanesutfonyt group, a benzenes ulf onyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring or a 

20 thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active ingredient the 
compound represented by the aforementioned general formula (1) or (II), or a pharmacologically acceptable salt thereof . 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, IL-1 Is mediated, which Include chronic Inflammatory diseases (e.g., rheumatic arthritis, os- 

23 teoarthritis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.), autoimmune Intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitis (e.g., kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 

3o riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HlV-infectious cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 

33 compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterleukin-1 (IL-1) which comprises as an active Ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

*o Best Mode for Carrying Out the Invention 

[0011] Specific explanations of the compounds of the aforementioned general formulas (I) and (II) of the present 
invention will be given below. The compounds represented by the aforementioned general formula (II) are characterized 
In that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substltuertts as 
*3 R3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and it should be 
understood that any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fail within the scope of the present Invention. 

[0012] In the aforementioned general formulas (I) and (II), examples of the alkyl group represented by R 1 , R 2 or R 4 
30 include, for example, methyl group, ethyl group, n-propyl group, Isopropyl group, n-butyi group, Isobutyt group, sec- 
butyl group, tert-butyt group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyl group and the like. 
[0013] Examples of the cycioeikyl group represented by R 1 include, for example, cyclopropyl group, cyclobutyl group, 
cyclopentyl group, cyciohexyl group, cycloheptyl group and the like. Examples of the aryt group represented by R 1 
include, for example, phenyl group, 2-pyridyl group, 3-pyridy! group, 4-pyridyl group, 3-pyridazlnyl group, 4-pyridazinyl 
33 group, 2-pyrimidinyi group, 4-pyrimidinyl group, 5-pyrimidlnyt group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-thlenyi group, 1-pyrrotyl group, 2-pyrrolyl group, 3^pyrrotyl group, Umldazotyl group, 2-imidazolyl 
group. 4-imidazolyt group, 1 -pyrazolyl group. 3-pyrazolyl group, 4-pyrazolyl group, 5-pyrazolyl group, 2-oxazolyl group, 
4-oxazotyl group, 3-isoxazotyl group, 4-isoxazotyl group, 5-isoxazolyl group, 2-thiazolyi group, 4-thiazolyl group, 5-thi- 
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azolyl group. 3-isothlazolyl group, 4-isothlazolyl group, 5-isothiazolyl group, 1,2,3-triazoM-yl group 1 2 S-Mmol* „. 
group 1,23-<nazo,-5-y, group , ,2,4-triazoM -y. group, 1.2.4-«riazo|. 3 .y» group 1 .2.4-triazo.-!™ 7y<£ " £2 
group 5-te.razofy. group. l^thiadtezCS-y. group. 1-indoly. group, 2-fcdolyl group. 3-indoiyl greup a nd he £ 
[0014] samples of the halogen atom represented by * include, for example, fluorine atom Serine atom b ol ne 
atom, and K>dlne atom. Examples of the aminogroup which may have one or two substituents that is represent 
Ffi .nclude for example, ammo group, methylamino group, ethy.amino group, n-propylamino group, isopmpytmino 
Sroup.cyctopmpylammogroup.cyc.obutylaminogroup.cyclopentylaminogroup.cyclohexylamino group dimethZ" 
<S,em ^ mm0 9">"P. Pyn<lylam.no group, 4-pyrldylmethytomino group, benzylJmlno ZTl 

methoxybenzylammo group, dibenzylamino group and the like. Examples of the cyclic amino group represent ™b v ' R* 
,nclude>r example 1-az iridinyl group, 1-azetidinyl group. 1 -pyrrolidinyt group, piperidino group. 1-piperazinyl group 

Se,^ 

l ^ S l n.f'Tl 65 . 0 ' thehomoc y c,icorne «erocycllc ring represented by ring Air. the aforementioned general formulas 
(I) and (II) include, for example, benzene ring, cydopentene ring, cyclohexene ring, cydoheptene ring cydocTene 
nog. cyctohep.ad.ene ring thiophene ring, furan ring, pyridine ring, pyrazlne ring. p^Te ring 2C* 
nng.azep,nenng and the like. Examples of the alky, group which may be substftuL on the hcL^te o2enS^ 

s^bll ,°„ r TJSt m6,hyl 9roUP, ***** 9r0Up - ^ "*«»• «W. isoburyflJoup 

sec-butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the Hke Exam- 

ples of the a»<oxy. group which may be substituted on the satoringir^ude. for ex^ple.^ 

n-propoxy group, .sopropoxy group, n-bu.oxy group, *obutoxy group, sec-butoxy group, .ert-butoxy group, n-pentytoxy' 

group, sopentyloxy group, neopentyfoxy group, n-hexyloxy group and the like. Examples of the halogen atom wMch 

ma; nrreTdlJerent 6 " "* *** "* ^ *» " ™" «5 

[0016] In the aforementioned general formula (0. the saturated nltrogen^ontalnlng heterocyclic group represented 
»? me f" S , a i Sa, r ed »««>9en^ontaining heterocydic group which haa one or more nitogen atoms 7Z££Z 
sttutlng atom(s). and which may further have one or more oxygen atoms or suifur atoms as ring^orTJnq a^s 
Examples indude 1-azlridlnyl group. 2-aziridlnyl group. 1-azetldlny. group, 2-azetld.nyl group. aJSS^Z 
rol,d,nyl group, 2-pviroNdlny. group. 3-pyrrol.dinyl group. pyrazolidlny. group, imidwllnj group, SSEKS 
^-dylgroup^^ 

Ihl^iH Th * dr0 ? 1 "- a f e P ,n - 2 -" h ^*o-1H.azepin-3-y,group.hexahydm-1H-azepin^ W9ro urhex- 
hex^h«d^ H?2!T' n h «« h y*o- 1H - 1 .^eP*n-2^ group, hexahydro-1 H-1 .4-dLepin-o.y. group. 
Mo^^hin ^^if^^ ^!!^' 2-morpholinyl group, 3-morpholinyl group, morpholino group, 2-thiomo^Dholinyi 
group. 3-thlomorphollnyl group, 4.thlomorphollnyl group. 3-lsoxazolldlnyl group. 3-lsothlazolldlnyl group 1 2 ItoeZ 
"^-Wgroup^^ 

group, 3-azetKHnyl group, 2-moiphoUnyl group. 2-thlomorphollnyl group and the like aze.ia.nyi 
[0017] In the aforementioned general formula (II). examples of the alkanoyl group which may be substituted that Is 
represented by -"elude, for example, fon^y. greup, acetyl gmup. propionyl group n-butyry. g^ 
valeryi group. jsovalery. group, pivatoyl group. Huoroacety. group, difluoroacety. group, trifluoroacety. group ^oro 
acety. group dich oroacetyl group, trichloroacetyl group and the Ilka. Examples of the alkoxycamonylglolp represent- 
ed by R* .nclude. tor example, methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, Lpropoxy- 
carbonyl group, n-butoxycamony. group. Isobutoxycarbony. group, sec^utoxycamon^group tert^lxyLroonJl 
group n-pentyloxy^rbonvl group, n-hexytoxycarbonyl group and the like. Examples of the tWocLarnoylgreup whfch 
ZtiTfT * rBPr68 T, d * inClUd *- '° r "-iocarbamoy. group. methytthiocemZoyTgreup 

XEZ?^ 9 , r0UP ' " P^tthlocarbamoyl group, isopropytthtocarbamoyl group, n-butylthiocarbamoyl group 
TTr ^ 9roUP ' ™*W*™*™<# 9ro"P. tert-butytthlocarbamoy. group and the like. ExIpToi 
the alkanesultony. group represented by * Indude. for example, methanesulfonyl group, ethanesulfony. greup, " 
propanesulfonyl group, n-butanesulfonyl group and the like 

EISLI^T^ ? , ^: Wtth reSPeC,t ° ' he '"^'"Sfclndtog position of the terms the aryl group', the 

praTo^^ 

^nZnlZi, , T ^ substftute * ind « ^ P°»»i°n on a substituiable/bondable element 
aTshow^a^^ 

™ ,1™^°™ ll ° ne K 9 T al f0mUiaa 0) 8nd (l " 01 me pre8ent inventton ' * he » <«nct!onal 9mups 
fono J n kT "1 ^ SUbS,l,u,ed " or ™** ma V ^ve substitutente.' fte substltuent may be any group lo 
I„ rt 9 ^ t SUbS,mi,e °C me ,UnC,,0na, 9r ° ups - ^ number and ktnd <" »>» '"bstltuent are not particulariy limL 
and when two or more substituents exist, they may be the same or dSferent. Examp.es indude halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxy! group; alkyl groups such as methyl group, ethyl group, 
n-propyl group, Isopropyl group, n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, iso- 
pentyl group, neopentyl group, and n-hexyl group; trtfluoromethyl group; aryl groups such as phenyl group, naphthyl 
group, and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, Isopropoxy group, 

3 n-butoxy group. Isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group, n-propytamlno 
group isopropylamino group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cydohexy- 
lamino group, dimethylamino group, dlethylamino group, anlllno group, pyridylamlno group, benzylamino group, diben- 
zylamino group, acetylamino group, trlfluoroacetylamlno group, tert-butoxycarbonylamino group, benzyloxycarbo- 

10 nylamino group benzhydryiamino group, andtriphenylmethylamino group; formyl group; alkanoyl groups such as acetyl 
group proplonyl group, n-butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl 
group] difluoroacetyl group, trifluoroacetyl group, chloroacetyt group, dlchloroacetyl group, and trichloroacetyl group; 
aikoxycarbonyl groups such as methoxycaroonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, iaopropox- 
ycarbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

is group n-pentyloxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
carbamoyl groups such as methylcarbamoyl group, ethytcarbamoyl group, n-propylcarbamoyl group, isopropylcar- 
bamoyl group, n-butytearbamoyl group, isobutylcarbamoyl group, sec-butytearbamoyl group, and tert-butylcarbamoyl 
group; thiocaroamoyl group; alkylthlocarbamoyl groups such as methylthiocarbamoyl group, ethylthlocarbamoyl group, 
n-propylthiocarbamoyl group, isopropylthiocarbamoyl group, n-butylthiocarbamoyl group, isobutytthlocarbamoyl 

20 group, sec-buty tthlocarbamoyl group, and tert-butylthlocarbamoyl group; amidlno group; alkylthio groups such as meth- 
ytthlo group; alkanesulflnyl groups such as methanesulflnyl group; aikanesulfonyt groups such as methanesulfonyt 
group, ethanesulfonyt group, n-propanesulfonyl group, and n-butanesulfonyl group; arylsulfonyl groups such as p- 
ioluenesulfonyl group, p-methoxybenzenesulfonyi group, and p-fluorobenzenesulfonyl group; aralkyl groups such as 
benzyl group, naphthyl group, pyridytmethyl group, furfuryl group, and triphenylmethyl group; nltro group; cyano group; 

23 sulfamoyl group; oxo group; hydroxylmlno group; alkoxylmlno groups such as methoxylmino group, ethoxylmlno group, 
n-propoxyimino group, and isopropoxyimino group; ethylenedloxy group and the like. 

[0020] The compounds represented by the aforementioned general formulas (I) and (II) of the present invention can 
be converted Into salts, preferably, pharmacologically acceptable salts, If desired; or free bases can be generated from 
the resulting salts. 

30 [00211 Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (II) of the present Invention Include acid-addition salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromic acid, hydroiodc acid, nitric acid, sulfuric acid, and phosphoric 
acid- and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
tumeric acid, citric acid, oxalic acid, malic acid, succinic add. lactic acid, methanesulfonlc acid, ethanesulfonlc acid, 

33 benzenesulf onlc acid, p-toluenesulfonlc acid, mandellc acid, 1 O-camphorsulfonic acid, tartaric acid, stearic add, glu- 
conic acid, nicotinic acid, trifluoroacetic acid, and benzoic add. 

[00221 Among the compounds represented by the aforementioned general formulas (I) and (II) of the present Inven- 
tion, optical Isomers may exist for compounds having asymmetric carbons. These optical active compounds and mix- 
tures thereof fall within the scope of the present invention. 
40 [00231 The compounds represented by the aforementioned general formulas (I) and (11) or the salts thereof according 
to the present invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 
present invention. 

[00241 Preferred compounds of the present Invention include, for example, the following compounds and sans tnere- 
43 of; however, the present invention is not limited to these examples: 

(1 ) 4~chioro-1 -[2-(4-plper1dyl)ethyl)-1 H-lmldazo[4,5-c]qulnollne; 

(2) 4,B-dtehloro-1 -{2-(4-plperidyf)ethyI)-1 H-lmidazo[4,5<lqulnoline; 

(3) 4^chloro-8-methyl- 1 -[2-<4-piperidyl)ethyll-1 H-imidazo[4,5«clquinoHne; 
30 (4)4-chloro-8-methoxy-H2-(4-plperidyl)ethyl]-1H-lmidazo(4,5-c]qulnollne; 

(5) 4-chloro-2-phenyM-[2 -(4-plperidyl)ethylh1H-imidazo[4,5-cjqulnoline; 

(6) 4.8-dichloro-2-phenyM -{2-(4-piperidyl)ethyl)-1 H-imidazo[4.5-c]quinoline; 

(7) 4^hloro-8-methy»-2-phenyM -[2-<4-piperidyf)ethyll-1 H-imWazo[4.5 Hc]qulnollne; 

(8) 4-chloro-B*rothoxy-2i)hBn 

35 (9) 4-chloro-l -{2-(4-piperidy0ethyil-2-trifluoromethyl-1 H-imidazo[4,5-clquinoline; 

(1 0) 4,B-dlchloro-1 -{2-(4-plperidyl)ethyl]-2 -trtf luoromethyl-1 H-lmidazo[4,5-clqulnoline; 

(11) 4<hloro-8-rnetayt-1-[2-(4-piperidy0tf^ 

(1 2) 4-chloro-8-methoxy-1 -[2-(4-piperidyl)ethyl]-2-trif1uoromethyl-t H-imidazo[4,5-c]quinoline; 
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(13) 4-chloro-2-(4-methylphenyl)«1 -[2-(4-pfperidyl)ethyl]-1 H-imidazo[4,5-cJquinollne; 

(14) 4^h!oro-2-(4-methoxyphenyl)-1-[2-(4-piperi^ 

(15) 4-chloro-2-(4-fluorophenyO-H2-(4-plpe^ 

(1 6) 4-chloro-1 -{2 •(4-plperidyl)ethyl}-2-(4-trifluoromethylphenyl)-1 H-imidazo[4,5-c)quinoline; 
3 (17) 4-chloro-2-(2-furyl)-1 -{2-(4-plperi(Jyl)0thyl)-1 H-lmida2o[4,5-c]qulnoilne; 

(1 8) 4-chloro-H2-(4-piperidyl)ethyO-2-(2-mienyf)-1 H-tmldazo[4,5-clquinolfne; 

(19) 4-chloro-2-(2-imidazolyl)-1 -{2-(4-piperidyl) ethyl]- 1 H-imidazo[4,5-c]quinoline; 

(20) 4-chloro-1 -[2-{4-piperidyl)ethyl)-2-(2-thiazolyl)-1 H-imida2o[4,5-c]qulnoline; 

(21) 4-<*loro-2-(5-methyl-2-thlenyl)-l42-(4^ 

10 (22) 4-chloro-1 -{2-(4-piperidyl)ethyf]-2-(2-pynoryl)-1 H-imidazo[4,5-cJquinoline; 

(23) 4-methyl-2-phenyM -{2 ^piperidyQethylJ-IH-imidaz^.S-cJquinoline; 

(24) 2-(4-ffuorophenyl)-4-methyl-1-[2^ 

(25) 4-methyM -(2-(4-pip8ridyl)elhylJ-2-(4-trTfluoromethytphenyl)-1 H-lmida2o[4,5<:Jquinollne; 

(26) 2-<2-f uryO-4-methyM -[2-(4-piperidyl)ethyl]-1 H-lmldazo[4,5-c]quinoline; 
is (27) 4-methyM-(2-(4-piperi<tyl)e^ 

(28) 2-(2-imidazolyi)-4-methyl-1 -(2-(4-piperidyl)8thyl)-1 H-imjda2o[4 t S-c]quinollne; 

(29) 4-methyl-1 -{2-(4-piperi(tyl)©thyl]-2-(2-thia20ly!)-1 H«imidazo[4,5-c]quinoline; 

(30) 4-methyl-2-(3-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethyll-1 H-imldazo[4,5«c]quinollne; 

(31) 4-methyl-2-(5-methyl-2«mienyl)-1-[2-(4^^^^ 

20 (32) 4-methyl-1 -[2-(4-pip©ridyl)ethyQ-2-(2-pymolyl)-1 H-imidazo[4,5-c)quinotine; 

(33) 4-methyl-2-(1 ^ethyl-2-pyn-olyl)-1-[2-(4i)lperidyt)ethyn-immidMO(4,5-c]qulno!lne; 

(34) 4-chJoro-6,7 ( 8,9-tetrahydro-2-phonyM -{2-(4-plperidyl)ethyi>1 H-imldazo[4,5-c]qulnolIne; 

(35) 4-chloro-6,7-dihydro-2-phenyM -{2-(4-plperidyl)ethyl}-1 H-imida2o[5,4-d)cyclopenta(bJpyridine; 

(36) 4^hloro-2-phenyM-[2K4-plperidyl)ethyl)-1 H-lmktezolS^-dlthleno-p^-bJpyrldlnB; 
23 (37) 4-chloro-2-phenyl-1 -(2-<3-piperidyl)ethy0-1 H-lmlda2o[4,5-c]quinonne; 

(38) 4-chloro-1 -{2-(2-morpholinyl)ethyl)-2-phenyl-1 H-imidazo[4,5-clquinoline; 

(39) 4-chloro-2-phenyl-1-[2-{1-plpera2lnyO©thyl]-1H-lm!da2o(4 ? 5-cJqulnollne; 

(40) 4,6,7,8 t 9-pentachloro-2-ethoxymethyl-1 -{2-(4-thlomorpho(lny0ethyll-1 H-imidazo[4,5-c]quinoBne; 

(41 ) 4<hloro-6,7,8,9-tetrahydro-2-hydroxymethyl-1 -[2-(1 -piperazinyl)ethyl]-1 H-imida2o[5,4-d)cydohepta[b]pyrid- 
30 ine; and 

(42) 4-<*loro-2-(3-methyl-2-thlenyl)-1 -{2-(4-plperidyl)ethyl]-1 H-lmida2ot4,5-c]quinollne. 

[0025] The novel IH-imidazopyridine derivatives represented by the aforementioned general formula (I) or (II) ac- 
cording to the present Invention can be prepared by various methods; however, the preparation methods of the con> 

33 pounds of the present invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (1) will be given, and it is obvious that these prep- 
aration methods include the compounds represented by the aforementioned general formula (II). 
[0026] As the first synthetic method of the compounds of the present Invention, the following synthetic method can 
be used in accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAI) No. Hei 

40 3-206078/1 991 or Tetrahedron, Vol. 51 , p. 581 3 (1 995): 
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wherein R 5 represents hydroxyl group or an alkyl group; R 6 represents chlorine atom or an alkyl group; R r has the 
same meaning as that defined for R 1 (except for hydroxyl group); end R 3 , m and ring A have the same meanings as 
those defined above. 

[0027J In Step 1 , the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric add and fuming nitric add In the 
presence or absence of acetic add, sulfuric add or the like at a temperature ranging from 0*C to 200 # C. 
[00281 ^ Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
formula (IV) to react with an appropriate chlorinating agent, for exampje, phosphorus oxychloride, thlonyt chloride, 
phosgene, oxalyl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0*C to 200*C. 

[0029) In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such aa N,N-dimethytformamide 
and toluene In the presence or absence of a base such as triethylamine and potassium carbonate at a temperature 
ranging from -10*C to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nitro group in the 
compound of the general formula (VII) according to an appropriate redudng method, for example, catalytic reduction 
using a metal catalyst such aa platinum, Raney nickel, and palladium/carbon; reduction using nickel chloride and so- 
dium borohydride; reduction using Iron powder and hydrochloric acid and the like. 

[0031) The reduction can be carried out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from 0*C to the reflux temperature of the solvent. 
[0032] In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VHI) with e compound represented by the following general formula (XI), (XII) or (XIII): 

R r C(OR)3 < XI ) 



R 1 COX 



(XII) 
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<R r CO) 2 0 



(XIII) 



wherein R represents a lower alkyl group; X represents a halogen atom; R 1 ' has the same meaning as that defined for 
R 1 (except for hydroxyl group), 

in the presence or absence of a basic catalyst such as triethylamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesulfonic acid, in the presence or absence of a solvent such as N.N-dimethylformamlde, tetrahydrofuran, ac- 
etonitrile, xylene and toluene, at a temperature ranging from 0*C to 200*C. 

[0033] In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obtained by 
reacting the compound of the genera) formula (VHI) with a compound represented by the following general formula 
(XIV): 



wherein R 1 ' has the same meaning as that defined for R 1 (except for hydroxyl group), In the presence of2,3-dichloro- 
5,6-dicyano-i,4-benzoquinone In a solvent such as acetonitrile, 1,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0°C to the reflux temperature of the solvent. 

[0034] in Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained by 
reacting the compound of the aforementioned general formula (VIII) with a compound represented by the following 
general formula (XV): 



wherein R 1 ' has the same meaning as that defined for R 1 (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochloric add and sulfuric acid, in the presence or absence of a solvent such as N,N- 
dimethylformamide and toluene, at a temperature ranging from 0°C to 200*C. Moreover, when R 5 represents hydroxyl 
group in the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chiorination 
in Step 8. 

[0035] The chiorination is carried out by protecting the compound of the general formula (X), If desired, at the nitrogen 
atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychloride, thlonyt chloride, phosgene, oxalyl chloride, phosphorus 
pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0*C 
to 200*C, and further deprotecting in a conventional manner, if desired, to obtain the compound of the general formula 
(IX) wherein R 8 Is chlorine atom. 

[0036] In the second synthetic method of the compounds of the present invention, the compound of the general 
formula (XVI): 



wherein R 3 , R* m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with trlphosgene In the pres- 
ence of a base such as triethylamine and potassium carbonate In a solvent such as 1 ,2-dtehloroethane, t ,4-dloxane, 
tetrahydrofuran, N.N-dlmethytformamlde and toluene at a temperature ranging from 0*C to the reflux temperature of 
a solvent 



[0037] In the third synthetic method of the compounds of the present invention, the compound of the general formula 
(XVII): 



R r CHO 



(XIV) 



R r COOH 



(XV) 




(XVI) 
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wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R 3 , R e , m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryt group substituted with methytthio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic 
13 group represented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0036] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a" represents an integer of 1 , by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium periodate, potassium periodate or the 
20 like, or when the symbol 'a* represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzoic add, osmium tetraoxlde, ruthenium tetraoxlde or the like, In a solvent such as tetrahy- 
drofuran, 1,4-dioxane, 1 ,2-dlchloroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0*C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
2S (I) wherein R 2 is hydroxy! group can be obtained by allowing a compound of the general formula (I) wherein R 2 Is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0*C to 
the reflux temperature of a solvent. Examples of the appropriate acid include, for example, organic acids such as formic 
acid, acetic acid, and trifluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric add, and hydrobromlc 
acid. Examples of the appropriate base indude, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
30 metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, ethanol and n-propanol, N.N-dlmethylforma- 
mkJe, 1 ,4-dloxane, tetrahydrof uran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is fluorine atom, bromine atom or Iodine atom and R 1 is R r can be obtained by allowing a compound 

35 which Is obtained by reading the compound of the general formula (1) wherein R 2 Is chlorine atom and R 1 is R v or 
wherein R 2 is hydroxy! group and R 1 is R 1 ' with trifiuoromethanesulfonic anhydride, methanesulfonyl chloride or p- 
toluenesutfonyl chloride to react with a metal hallde (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium iodide, sodium Iodide, etc.) In an aprotic solvent such as dlmethylsulfoxide, N, 
N-dimethylforrnamide, and acetonitrlle in the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

*o phosphonlum bromide, hexedecyttributylphosphonium bromide, and 1 8-crown-6 at a temperature ranging from 0*C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetic method of the compounds of the present invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent (CH^m group is deprotected, can be obtained by subjecting the compound of the general formula (I), 
45 wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
alkoxycarbonyt groups, benzyl group and trifluoromethyl group on the nitrogen atom which is not bound to the adjacent 
(CHj^ group, to deprotectlon wtth an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotectlon by using an acid or alkali can be carried out with an appropriate acid or base in the presence 
30 or absence of a cation scavenger such as anisole and thioanisole in a solvent. Examples of the solvent used include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchioroethane, 1 ,4-dioxane, methanol, ethanol, n-propanol, N,N- 
dlmathylformamide, tetrahydrof uran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanolic solution of hydrogen chlo- 
ride, sulfuric add, hydrobromlc acid, trifluoroacetic acid, methanesutfonic add, p-totuenesutfonic acid, formic acid, 
35 acetic add and the like. Examples of the base indude, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of aJkallne-earth metal such as magnesium and caldum and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent. 
[0043] The catalytic reduction can be earned out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, Pearlman's reagent in water an alcohol such as methanol, ethanol and n-propanol, and acetic 
acid, as well as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm 2 

3 [0044) In the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 2 is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (I) wherein R 2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide in the presence or absence of a solvent such as N,N- 
dlmethylformamide and toluene at a temperature ranging from 0 # C to 200*C. 

w [0045] In the eighth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
phenoxy group which may be substituted, that is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N,N-dimethylformamide and toluene at a temper- 
ature ranging from 0°C to 200*C. 

is [0046] In the ninth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (!) wherein R 2 is chlorine atom to reaction together 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine, potassium carbonate and sodium hydride in the presence 

20 or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol, methylene chloride, 
1,2-dlchiroethane, N,N-d!methytf ormamide, 1,4-dloxane, tetrahydrofuran and toluene at a temperature ranging from 
0*C to 200'C under normal pressure or a pressurized condition. 

[0047] In the tenth synthetic method of the compounds of the present invention, the compound of the general formula 
(l) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 Is 
23 benzylamlno group, dibenzylamino group, or p-methoxybenzylamino group, which is obtained In the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula (I) wherein R 2 Is p-methoxybenzytamino group to deprotection using an acid. 

[0048] The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Peartmen's 
reagent in a solvent such as alcohols including methanol and ethanol, and water, as well as a mixed solvent thereof 

30 at a temperature ranging from room temperature to the reflux temperature of a solvent in the presence or absence of 
en add such as hydrochloric acid, acetic add and formic acid, ammonium formate, cyclohexene, and cyclohexadiene 
under a pressure ranging from normal pressure to 200 kg/cm 2 . The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and trifiuoromethanesuifonic add in a solvent such 
as alcohols Including methanol and ethanol, methylene chloride, 1 ,2-dlchloroethane, 1,4-dloxane, tetrahydrofuran, 

33 toluene, and N,N-dlmethylf ormamide in the presence or absence of a cation scavenger such as anisole and thioanlsole 
at a temperature ranging from 0*C to the reflux temperature of a solvent. 

[0049] In the eleventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 Is a saturated nitrogen-containing heterocydlc group which is substituted with oxo group can 
be obtained by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing hete- 

4Q rocydic group which is substituted with ethylenedioxy group, with an acid such as hydrochloric acid, an ethyl acetate 
solution of hydrogen chloride, an ethanollc solution of hydrogen chloride, sulfuric add, hydrobromic add, trifluoroacetic 
acid, p-toluenesuff onlc acid, formic acid and acetic add in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1,4-dloxane, tetrahydrofuran, methanol, ethanol, n-propanol and N,N-dlmethylf ormamide, or a 
water-containing solvent thereof at a temperature ranging from 0*C to 200'C. 

43 [0050] In the twelfth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R 3 is a saturated nitrogen-containing heterocydic group which is substituted with hydroxyimlno 
group or an alkoxylmlno group can be obtained by reacting the compound of the general formula (I) wherein R 3 Is a 
saturated nitrogen-containing heterocydlc group which is substituted with oxo group, that Is obtained by the eleventh 
synthetic method, with a compound represented by the following general formula (XVI 1 1): 

50 

R 7 -0-NH 2 (XVIll) 

wherein R 7 represents hydrogen atom or an alky! group, 
33 in the presence or absence of a base such as triethylamine, diisopropylethytamine, sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols Including methanol, ethanol 
and n-propanol, N t N-dimethylformamide, 1 ,4-dioxane, tetrahydrofuran, and toluene at a temperature ranging from 0°C 
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to the reflux temperature of a solvent. 

[00511 In the thirteenth synthetic method ot the compounds of the present Invention, the compound of the general 
formula (I) wherein R* Is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
R2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
or absence of an add such as hydrochloric acid and acetic acid in an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[00521 In the fourteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (1), wherein R 3 Is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 
nitrogen atom which is not bound to the adjacent (Cri^ group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CH^ group 
[00531 The reaction can be carried out in the presence or absence of a solvent such as N,N-dlmethylformamide, 
methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 ,2-dichloroethane, 1 ,4-dIoxane, methanol, eth- 
anol, n-propanol and water, as well as a mixed solvent thereof, In the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from 0 # C to 200 # C. 

[0054J Examples of the appropriate reagent include, for example, alkyl halldes, triphenylmethyl chloride, benzyl chlo- 
ride, benzhydryt chloride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trlfluoroacetlc anhy- 
dride, benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate, dkert-butyl dicarbonate, sodium cyanate, alkyl 
isocyanates, sodium thiocyanate, alkyl isothiocyanates, 1H-pyrazole-1-carboxamidine, methanesulfonyl chloride, p- 
toluenesulfonyi chloride, p-fluorobenzenesulfonyl chloride, urethanes, alkylurethanes, thlourethanes, aJkylth- 
iourethanes and the like. 

[00551 in the fift^entn synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein R 3 is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyt group 
or benzyloxycarbonyt group on the nitrogen atom which is not bound to the adjacent (CH 2 )„, group, can be obtained 
by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyl group or benzyl group on the nitrogen atom which is not bound to the adjacent {CH*j m group 
with an alkyl chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a tem- 
perature ranging from 0°C to 200°C. 

[00561 Some of the compounds represented by the general formulas (III) to (Vlll) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in, for example, Journal of Medicinal Chemistry, Vol. 18, p. 726 (1975); Vol. 33, p. 1880 (1990); and Vol. 
40 p. 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 
and the like, and can be prepared according to the method described therein. Ihe preparations of some novel com- 
pounds will be described in reference examples. 

[00571 The medicaments which comprise as an active Ingredlentthe novel 1 H-lmldazopyridlne derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations In the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 
rations In the forms of injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations, 
Inhalations end the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutical* acceptable additives. For example, in the oral preparations and suppositones, 
pharmaceutical Ingredients may be used such as exclpients such as lactose, D-mennitol. com starch, and crystalline 
cellulose; disintegrators such as carboxymethyteellulose and carboxymethylcellutose calcium; binders such as hydrox- 
ypropyteellulose, hydroxypropylmetnyteellulose. and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
late; coating agents such as hydroxypropylmethylcellulose. sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In Injections, or eye or ear drops and the like, pharmaceutical ingredients may be used 
such as solublllzers or solublllzlng aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for Injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organ* 
acids or bases; teotonldtles such as sodium chloride, glucose, and glycerin; stabilizers and the like; and In eye ointments 
and dermal preparations, pharmaceutical Ingredients which are suitable tor ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058} A dose of the compounds of the present Invention to a patient under therapeutic treatment Is generally from 
about 0.1 to 1 ,000 mg in oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 
which may depend on the symptoms of the patient The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, It Is desirable that the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] The present invention will be explained by referring to Reference Examples and Working Examples However, 
the scope of the present invention is not limited to these examples. 

[00601 The abbreviations in the tables have the following meanings: Ph, phenyl; Bn, benzyl; Boc, tert-butoxycarbonyl; 
Ac, acetyl; Ms, methanesulfonyi; Ts, p-toluenesulfonyl; Me, methyl; Et, ethyl; n-Bu, n-buty!. 

Reference example 1 

Ethyl N-triphenylmethyl-4-piperidinecarboxylate 

[0061) To a solution of 76 5 g of ethyl isonipecotate and 81 .5 ml of triethytamine in 750 ml of methylene chloride, 
1 49 g of triphenylmethyl chloride divided in three portions was added portionwise at room temperature, and the mixture 
was stirred for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with diisopropyl ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyl ether to give 1 84 g of pale yellow crystals. Recrystallfeation from ethanol gave colorless prisms having 
the melting point of from 147.5 to 148.5°C. 



Elemental analysis for C^H^NC^ 


Calculated % 
Found % 


C, 81.17; 
C, 81.19; 


H, 7.32; 
H, 7.22; 


N, 3.51 
N, 3.44 



Reference example 2 
N-Triphenylmemyl-4-plperidlnemethanol 

[0062] To a suspension of 10.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 112 g 
of ethyl N-triphenylmethyl-4-plperidine-carboxylate In 400 ml of dried tetrahydrofuran was added dropwise under tee- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An Insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to give a colorless solid. 
The colorless solid was washed with methanol to give 84.2 g of colorless crystals. Recrystallization from methanol 
gave colorless crystals having the melting point of from 92 to 99.5 # C. 



Elemental analysis for C^H^NO 


Calculated % 
Found % 


C, 83.99; 
C, 83.79; 


H. 7.61; 
H, 7.74; 


N, 3.92 
N, 3.94 



[0063] In accordance with the method of Reference example 2, the compound of Reference example 3 was obtained. 

Reference example 3 

N-Tn>henylmethyM-plper1dlneethanol 

[0064] 

Appearance: colorless liquid 

NMR spectrum 8 (CDCyppm: 1.26(1H,brs), t.36(2H,brs), 1.45-1.58(4H,m). 1.67(2H,d, J=12Hz), 3.05(2H,brs), 
3.74(2rUJ=6Hz), 7.14(3H,t,J=7.5Hz), 7.24(6H,t,J=7.5Hz), 7.46(6H,brs) 
IR spectrum v (liqjcnr 1 : 3416 
Mass spectrum m/z: 371 (M 4 ) 
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Reference example 4 

(N-TriphenylmethyW-piperidyOmethyl methanesulf onate . 

3 [0065] To a solution of 84.0 g of N-triphenylmethyM-plperidlnemethanol and 36.2 ml of triethylamine in 420 ml of 
dried tetrahydrofuran, 1 8 3 ml of methanesulf onyl chloride was added dropwlse under Ice-cooling, and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of isopropanol and methanol, and the precipitated crystals were col- 

10 lected by filtration and washed with methanol to give 90 4 g of colorless crystals. Recrystallization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 1 34»C. 



Elemental analysis for C26H29NO3S 


Calculated % 
Found % 


C, 71 69; 
C, 71 68; 


H, 6.71; 
H, 6.47; 


N, 3.22 
N.3.19 



[0066) In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
20 Reference example 5 

2-(N-Trtphenylmethyl-4-p!peridyl)ethyimethanesulfonate 

[0067] 

25 

Appearance: colorless crystals 
Recrystallization solvent: methanol - diethyl ether 
mp:111.5-114»C 



30 


Elemental analysis for C^g^O^ 




Calculated % 


C, 72.13; 


H, 6.95; 


N, 3.12 




Found % 


C, 72.03; 


H, 7.12; 


H, 3.14 



35 Reference example 6 



4-Azidomethyl-N-triphenylmethylpiperidine 

[0066] A suspension of 60 0 g of (N-tr1phenylmethyl-4-plper1dyl)methyl methanesulf onate and 1 7.9 g of sodium azide 
40 in 300 ml of dried N,N-dimethyl-formamide was stirred at 70*C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of colorless crystals. 
Recrystanizatlon from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
45 103.5 to 105.5 # C. 





Elemental analysis for C2 5 H 2Q N 4 




Calculated % 


C, 78.50; 


H, 6.85; 


N, 14.65 


30 


Found % 


C, 78.45; 


H, 6.74; 


N, 14.82 



Reference example 7 



tert-Butyt 2-(2-azidoethyl)-1 -piperidinecarboxylate 

53 

[0069] To a solution of 46.7 g of tert-butyl 2-<2-hydroxyethyl)-1 -plperidine-carboxylate and 31 .3 ml of triethylamine 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesulfonyl chloride was added dropwise under ice-cobling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of colorless crystals. And then, 22.9 g 
of sodium azide and 220 ml of N,N-dimethylformamlde were added to the resulting crystals, and the mixture was stirred 
at 70*C for 4 hours. After the reaction, an insoluble matter was filtered off and the filtrate was concentrated. The resulting 
residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and then the solvent was evaporated to give 43 2 g of a yellow liquid 

NMR spectrum 8 (DMSO-cyppm: 1. 20-1. 32(1 H,m),1.40(9H,s),1. 48-1. 58(5H,m), 1.60-1 .68(1 H,m),1 .88-1 .96(1 H, 
m) ( 2 71-2 78(1H,m),3.28(2H l t,J=6.5H2),3 80-3.86(1 H,m),4,1 9-4.25(1 H,m) 
IR spectrum v (liq Jem" 1 : 2104,1692 

Reference example 8 

4-Oxo-l -plperidlneacetonitrile 

[0070] A suspension of 25.0 g of 4-piperidinone monohydrochloride monohydrete, 11 .5 ml of chloroacetonitrile and 
57 0 ml of diisopropylethylamine in 250 ml of tetrahydrofuran was refluxed for 1 0 hours. After the reaction, an insoluble 
matter was filtered off. The filtrate was added with saturated aqueous sodium hydrogencarbonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptane to give 15.7 g of pale brown 
crystals 

NMR spectrum 5 (CDCyppm: 2.53(4H,t t J=6Hz),2 91(4H,t,J=6Hz),3 66(2H,s) 
IR spectrum v (KBr)cnr 1 : 2232,1714 
Mass spectrum m/z: 138(M + ) 

[0071 1 In accordance with the method of Reference example 6, the compound of Reference example 9 was obtained. 
Reference example 9 

4-(tert-Butoxycarbonyiamino)-1-piperidlneacetonrtrile 
[0072] 

Appearance: colorless needles 
Recrystallization solvent: methanol 
mp: 147-148°C 



Elemental analysis for C 12 H 21 r4 3 0 2 


Calculated % 
Found % 


C, 6053; 
C, 60.08; 


H, 8.84; 
H, 8.63; 


N, 17.56 
N, 17.55 



Reference example 10 
N-TriphenylmemyM-piperidlneacetonltrile 

[0073J A suspension of 90.4 g of (N-triphenylmethyM-pipertdyl)methyl methanesulfonate, 3.50 g of potassium iodide 
and 20.3 g of sodium cyanide in 400 ml of dried dimethytsu If oxide was stirred at 90 B C for 5 hours. The reaction mixture 
was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
brine, and dried, and the solvent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of colorless crystals. Recrys- 
tallization from a mixture of methylene chloride and methanol gave colorless crystals having the melting point of from 
138to139'C. 
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Elemental analysis for C^H^f^ 




Calculated % 


C.85 21; 


H, 7.15; 


N, 7.64 


5 


Found % 


C, 85 35; 


H, 7.26; 


N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained 



10 





Reference 




Physical properties 




example 




(Re crystallization solvent) 


13 






colorless crystals (MeOH-E^O) 








rnp,1 58.5-1 80.5X 




11 


Elemental analysis for C^HgNz 


20 




UN 


CaJcd. X: C, 85.22; H. 7.42; N. 7.36 
Found X: C. 85.21; H. 752; N, 7.34 








colorless prisms (iso-Pr 2 0-n-Heptane) 


23 






mp.48-49°C 




12 




Bemental analysis for CfxH^NjOj 
CaJcd. X: C. 64.26; H, 849; N. 12.49 


30 






Found X: C. 64j01; H. 9.24; N. 12.35 








colorless crystals (iso-Pr.,0) 


33 


13 


BocN^l^CM 


mp,89-80"C 

Bemental analysis for C^H^r^O, 






CaJcd. X: C. 58.39; H t 8.02; N, 12.38 
Found X: C. 58.31; H. 8J>1; N. 12.37 



40 



Reference example 14 
N-Tn^henytmethyW-plpentiineacetlc acid 

43 

[0075] A suspension of 21 .2 g of N-trtphenylmethyM-piperidlneacetonitrile , 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under ice-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
30 crystals. Recrystallizatlon from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to 209 # C (decomposition). 



Elemental analysis tor CagH^NOj 


Calculated % 
Found % 


C, 81.01; 
C, 80.B5; 


H, 7.06; 
H, 7.17; 


N, 3.63 
N, 3.70 
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Reference example 15 

Ethyl N-tripheny)methyl-4-piperidlneacetate 

5 [0076) A suspension of 23.6 g of N-triphenylmethyl-4-piperidlneacetic acid, 1 6.9 g of potassium carbonate and 5.0 
ml of ethyl bromide In 230 ml of dried N,N-dimethylformamide was stirred at 90*C for 5 hours. After cooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystellization from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 165 to 166°C 

to 



Elemental analysis forC 28 H 31 N0 2 


Calculated % 
Found % 


C, 81.32; 
C,81.08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N, 3.43 



13 

Reference example 1 6 
4 ( 4-Ethy!enedioxy-1-piperidineacetonitrile 

20 [0077] A solution of 10.0 g of 4-oxo~1 -piperidineacetonltrile, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulfonic acid in 1 00 ml of toluene was refluxed for 6 hours with Dean- stark dehydrating apparatus After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate - n-heptane (1:3) as an eluting solvent to give 12.8 g 

23 of a colorless liquid. 

NMR spectrum 5 {CDCyppm : 1.78(4H,t,J=6Hz) ) 2.69{4H,t,J=6H2) l 3.52(2H,s),3.96{4 H,s) 
IR spectrum v (liq.Jcnr 1 : 2230,1094 
Mass spectrum nVz: 182(M + ) 

30 

Reference example 17 
4-Aminomemyl-N-triphenylmethyiplperidlne 

33 [00781 T o a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran, a solution of 47.7 
g of 4-azidomethyl-N-triphenylmethylpipertdlne in 250 ml of dried tetrahydrofuran was added dropwise under ice-cook 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An insoluble matter in the 
mixture was filtered off, and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 

40 trated to give 48.1 g of a colorless liquid. 

NMR spectrum 8 (CDCyppm: 1.14(1H,brs),1.36(2H,brs) l 1.48(2H,qd,J=5^.5Hz),1.68 (2H,d,J=11.5Hz),2.59(2H, 
d,J=6Hz),3 10(2H,brs),7 14(3H,t,J=7.5Hz),7.25(6H,t,J=7.5Hz ),7.47(6H,brs) 
IR spectrum v (liq.)cnv 1 : 3056,3028 
43 High resolution mass spectrum: Analysis tor C^H^I^ 

Calculated m/z: 356.2252 
Found nVz: 356.2250 

so Reference example 18 

4-(2-Aminoethyl)-N-triphenylmethytpiperidlne 

[0079} To a suspension of 21 J g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution ot 28.1 
35 g of concentrated sulfuric acid In 1 00 ml of dried tetrahydrofuran was added dropwise under Ice-cooling, and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-triphenylmethyW-plperidlneacetonitrile in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 



16 



EP 1 104 764 A1 



hydroxide solution under Ice-cooling. An Insoluble matter In the mixture was filtered off, and the filtrate was concen- 
trated The resulting residue was added with water and extracted with ethyl acetate The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 4 g of a colorless liquid 

NMR spectrum 6 (CDCyppm: 1.1B(lH ( brs).1.36(2H t brs),1.40(2H,q.J=7.5Hz), 1.48(2 H,qd,J=11.5,3Hz),t.63(2H, 

d>11.5Hz),2 67(2H,t.J=7 5Hz),3.05(2H,brs),7.14(3H,t,J=7. 5Hz).7.24(6H,t.J=7 5Hz),7.47(6H.brs) 

|R spectrum v (Ikj Jem' 1 : 3060.3032 

High resolution mass spectrum: Analysis for C26H30N2 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

Reference example 19 

4-(3-Aminopropyl)-N-triphenyimethylpiperidlne 
[0081] 

Appearance: colorless liquid 

NMR spectrum 8 (QMSO-d^ppm: 0.95-1. 05(1 H,m),1.1 9-1 .35(6H,m),1 . 41 ( 2H,q.J=11.5Hz),1.62(2H,d,J=11.5Hz). 
2.47(2H,t,J=6.5Hz) t 2.93(2H,d.J=11.5 Hz),7.15(3H,t t J=7.5Hz),758(6H l t,J=7.5Hz),7.3B(6H,d,J=7.5Hz) 
IR spectrum v (llq.Jcnr 1 : 2972,2920 

Reference example 20 

tert-Butyt 2-(2-aminoethyl)-1 -piperidinecarboxylate 

[0082] A suspension of 43.0 g of tert-butyl 2-(2-azidoethyl)-1 -piperidinecarboxylate and 2.1 5 g of 5% palladium on 
carbon in 215 ml of methanol was catalytlcally hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off. and the filtrate was concentrated to give 37.2 g of a colorless liquid. NMR spectrum 6 (DMSO- 
de)ppm: 1. 20-1. 30(1 H,m).1.38(9H,s),1. 45-1. 58(4H,m),1. 72-1 .82(1H.m),2.34-2.47(2H,m).2.65-2.76(1H^) t 3.18(2H,t ( 
J=6Hz),3.7B-3.85(1H,m),4 13-4. 20(1 H,m) 
IR spectrum v (Hq.)cnr 1 : 2976,2936,1692 

Reference example 21 

1-(2-Amlnoethyl)-4.4-othylenedIoxyplperidlne 

[0083] A suspension of 1 2.7 g of 4,4-ethylenedioxy-1 -piperidineacetonltrlle, 1 .3 ml of Raney nickel and 1 1 3 ml of 2% 
methanollc solution of ammonia was catalytlcally hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction, the catalyst was filtered off, and the filtrate was concentrated. The resulting pale green liquid was purified 
by alumina column chromatography [eluting solvent: ethyl acetate methyl acetate - methanol (10:1)] to give 10.1 g of 

NMRs^ertS (DMSO-dJppm: 1.58(4H,t,J=6Hz)^.37(2H,t t J=6.5Hz),2.42(4H,t,J= 6Hz),2.57(2H,t.J=6.5Hz),3.84 
(4H,s) 

IR spectrum v(llq.)cm- 1 : 2956^884,1094 

[0084] In accordance with the method of Reference example 21 . the compounds of Reference examples 22 through 
25 were obtained. 
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Reference 
example 




Physical properties 


22 




coiorteaa liquid 

NMR spectrum 8 (DMSO-d,)ppm:1 .02-1.12(1 H,m).1 
J 6- 1 ,50( 14H.m),1 .53- 1 .60(1 tiro), t .70- 1 .77(1 H.m).2. 
5B(2H.tJ=7^H2}.2.75-2.B3(1H^n) t 3.65-3.78(2H^i) 
IR spectrum v (Hq.) cm*' 4980 .29 36. 1692 


23 


r? 


bluish green liquid 

NMR spectrum 8 (DMSO-d v )ppm:1.40(9H^).1 .55-2. 

00(2 H.m) .2.50-2 65(1 H m)2 75-* fiflYlM ml 9 wwi « 

0(4H^n) r 3.6t>-3.90(3rgn) 

IR spectrum vOiqJ cm -1 : 1700 


24 




dark green liquid 

NMR spectrum 8 (CDaJppmil .1 5(2H,brs),1 .45(9H. 
s),1 .85-2.0OX2H^U.00-2^H^)^3O^2^O<2rim) 
^.80-2^5(4am).3.40-3.60(2rim).4.4«(1 H,br») 
IR spectrum fGiqJ cm* 1 :3332.1&92 


25 


Boe 


colorless liquid 

NMR spectnimd(DMSO-d t )ppm:1.3»(9H^) f 1.58-1. 

66(1 H^n).1 .68-1 .90(5Rm).2.47(2H.t. J=7.5rfa).3 J 3-3 

.22(2H.m).3.68-3.76<1 Km) 

IR spectrum y(Hq J cnT , :2972.2878.1896 

Specific rotation 

[crV° : -54.3* (©=0.1. OMSO) 



Reference example 26 
5,7-0lchloro-6-nlln>thleno[3,2-blpyridlne 

[0085] A mixture of 24.8 g of 4 J 5^ihydro-7-hydroxy-6-nltroihleno[3 l 2-b)pyridIne-5-one and 87 ml of phosphorus ox- 
ychloride was stirred at 60*C for 24 hours. The reaction solution was concentrated and the residue was dissolved In 
a mixture of methylene chloride and methanol (1 0: 1), and then the solution was poured Into water. An insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1 3) as an elutlng solvent to give 10.6 g of pale brown crystals. RecrystalUzatlon from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97°C. 

NMR spectrum 6 (CDCyppm: 7.61(1H,d,J=5 5Hz),8.07{1H,d,J=5.5Hz) 

IR spectrum v (KBOcm* 1 : 1540,1368 

Mass spectrum mfz : 248,250,252(M+,9:6:1) 

[0086] In accordance with the method of Reference example 26, the compounds of Reference examples 27 through 
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Referenoe 
example 




Physical properties 
(RecrystaJuzstion solvent) 


27 


c, y"yV no ' 


pele brown orysteJs 

NMR spectrum 0 (CDCI,)ppm:7.B7(1H,dd,J=9.2. 
5Hz).8.06(1 H.d. J=9Hz).8.24Cl HJ. J=2.5Hz) 


28 




brown ujystsls 

NMR spectrum 6 (DMSO~d,)ppm:2.82(3H.s).7.7 
8(1H4d.J=9^Hz),736(1H.d.J=2Hz).8.05(1H.d.^ 
9 Hz) 


29 




peJe brown crystals 

NftlR spectrum 6* (CDCUppm:4.01 (3H,e),7.42(1 H 
.d. J=25Hz).7.55(1 H.dd.J=8.2J5Hz).7.99<1 Ho. J=9 
Hz) 


30 


ode 


yellow erystsJs Gso-PrOH) 
mp.182-183'C 

Elemental analysis for C.HjC^M.O, 
CaJed. *: C, 39 .37; H, 1.24; N, 17.22 
Found *: C, 39.37; H. 1J02; N, 17.23 


31 




polo brown plates Or-Hexane) 
mp.64-«4.5*C 

BementeJ snsJysJs for C^HtCV^O, 
CsJod. %: C. 43.75; H. 3-29; N. 11-34 
Found * C. 43.77; K 3J*2: N. 11.44 


32 




pels ye Bow plates (n-Hoxane) 
mp.94.5-95.5lC 

Elemental analysis for C^C^NjO, 
CsJod. «: C. 41-23; H, 2J39; N, 12J)2 
Found * C, 41.12: H, 2.84; K 12.01 



Reference example 33 
2^hioro«3-nltro-4-{2«<N-triphenylmethy^ 

[0087] To a solution of 22 6 g of 2,4-dfchloro-3-nitroqulnollne and 13.0 ml of triethylamine in 60 ml of N,N-dimethyt- 
formamide, a solution of 23.0 g of 4-(2-aminoethyQ-N-triphenylmethylpiperidine In 40 ml of N.N-dlmethylformamide 
was added dropwise with stirring under ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. RecrystaDlzatton from a mixture of 
N.N-dimethylformamkJe and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 °C (de- 
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composition). 



Elemental ana 


ysis for C^H^Cll^Og 


Calculated % 
Found % 


C, 72.84; 
C. 72.64; 


H, 5.76; 
H, 5.B0; 


N, 9.71 
N, 9.82 



[0088] In accordance with the method of Reference example 33, the compounds of Reference examples 34 through 
60 were obtained. 
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Reference 
example 


B 




ra 


Physical properties 
(Re crystallization solvent) 


34 


CI 




2 


yellow cryetaitCCHxClj-iso-PrjO) 
mp,1 963-1 99.5^ (decomposition) 
BementaJ analysis for C^BmC^O, 
CalcdJfc C, 08.74; H, 5-27: K 9.16 
Found *C. 88.47: H, 5.31: N. 9.18 


35 


H 




1 


yellow crystafsCMeOH-THF) 
0^,2143-225^ (decomposition) 
Elemental analysis for C^H^CJN^Oj 
Calcd.fc C. 7232; H. 535; H, 9.95 
Found *C, 7234; H, 6.82; N. 832 


38 


H 




3 


yellow crystals (MeOH-tso-Pr x O) 
mp. 176 3-1 83^ (decomposition) 
Elemental enafysae for C»HmCIN 4 0, 
CelodA: 0. 73.14; H r 537; N. 9.48 
Found 3k C, 7333; H, 8.04; M. 938 


37 


H 




2 


yellow orystalsOleOH) 
mp,12B3-1293"C 

Elemental analysis for C s H ss ON 4 0i 
Calcd3: C. 6531; H. 5.93; N. 13.19 
Found *: C, 8436; H. 8.03; M, 13-27 


38 


H 




0 


yellow crystaMAoOEO 
mp, 1 99-202*C (decomposition) 
Elemental analysis for C t ,H„CIN 4 0 4 
Calcd3: C. 56.09: H, 5.70; N. 13.77 
Found* C, 5634; H. 5.69; N. 13.77 
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Reference 
example 


B 


W 


Physical properties 
(Reorystallization solvent) 


39 


O 


CH 


yellow crystai3<MeOH) 
mp/lo9.$-190.5 a C 

Elemental analysis for C,.H«CUN,0, 
CaJcd.%; C, 53.74; H, 5.58; N, 11.94 
Found* C. 53.81; H. 5.55; N, 11.87 


40 


Me 


CH 


yeUowish orenge crystals (MeOH) 
11^.185^186^ 

Elemental anaiyeie for C~H M CJN*(X. 
CeJcd.*: C t 58.88; H, 631; N, 12.48 
Found!: C. 58.72; K 6.80; N, 12-39 


41 


MoO 


CH 


yellowish orange crystals (MeOH) 
mp.1 835-1843^ 

Elemental analysis for C^Ha CtF^Oa 
Calcd.*: C. 56.83; H, 6.29; N, 12.05 
Found*: C. 56.90; H, 6.34; N. 12.05 


42 


H 


N 


yellow crystalsCAcOEtrEtjO) 
mp.157 5-161^ 

Elemental analysis for CjpHjjCJN.O* 
CalcdJl: C. 55.11; H, MM; N. 16.07 
FoundX: C t 55.18; H, 6.10; N, 15.86 
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Reference 
example 


R* 




Physical properties 
(Reoryatailizstion solvent} 


43 


CI 




yellow crystalsCAcOEt-ieo-P^O) 
mp.133-134t 

Elemental enelyaie for C^H^CIN^ 
Calcd.* C, 57.99; H, 8.28; M, 12.88 
Foumtt: C, 57.99; H. 8.34; H, 12.85 


44 


Me 


"XX 


yellow oryotaJa(EtOH) 
mp,138-!38.5 0 C 

Elemental analysis for C 2Z H 3 oM 4 04 
Calcd*: C, 83.75; H. 7 JO: M. 13.52 
Found*: C, 83.70; H. 7.49; N. 13.44 


45 


CI 


■ a 

n 

Boc 


yellow needles CAcOEt-n-Heptane) 
mp.148.5-149lC; 

Elemental analysia for CH^CIN^ 
Calcd* C. 57.99; H. 8.28; N. 12J8 
Founds C. 58.04; H. 8.27: N. 1237 


46 


CI 




yellow crystala(mo-Pr 2 0) 
mp,12l-122VC 

Elemental analysis for Cnti^CIN^ 
Calcd Jfc C. 57.99; rl, 0-/0, n, 1 *.oo 
Found* C. 58J94; H, 8.32; N. 12.82 


47 


CI 




yellow prisma (MsOrHso-PrjO) 
mp,1 55-1 57*0 

Elemental analysis for C s J* B ClN t 0 4 
CalodJfc C, 55.11; H, BJ01; H, 18.07 
Found*: C. 54.92; H, 5.89; M. 18.00 




23 



EP 1 104 764 A1 

3 



Reference 
example 


R 1 


R* 


Physical properties 
(Reerystaflfzation solvent) 


48 


CI 




yellow crystals (MeOH) 
mp,1 76.5-177^ 

Elemental analysis for C^H^CII^O, 
Calcd.* C. 54.98; H, 5.77; M, 12.82 
FoundS: C, 54.85; H, 5.78; M, 12.88 


49 


CI 


■""XX 


yellow needles (AcOEt-tso~Pr 2 0) 
mp,150-150^C 

Elemental analysis for C l1 H lt CIN 5 0 4 
CalcdJl: C, 58.08; H, 0.27; N, 15.57 
Found* C. 55.92; H. 8.19; N. 15.59 


50 


Me 


BocHN 


yellow crystals (AcOEt) 
np.151-151.51C 

Elemental analysis for C^H^O, 
CalcdJl; C. 81.52; H. 7.27; M, 18JJ1 
Found* C, 81.33; H. 7.14; N t 18.29 


51 


CI 




yeOow fine needles (AcOEt-tso-Pr 2 0) 
mp,119.5-123lC 

Bemental anslysis for C^HjjCII^O, • 
1/4HjO 

CaJcdJfc C, 54.41; H. 5.45; N, 14.10 
Found*: C. 54.80; H, 5.45; N, 14.19 



40 

oic 



55 
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Reference 
example 




m 


Physical properties 
(Recrystallization solvent} 


52 


"XX 


2 


yellow prisms (AoOEt-n-Heptane) 
mp,121-123T; 

Elemental analysis for C 1# H ti CIN 4 0, 
Calcd.* C. 54.78; H. 5.46; M. 15.97 
Found* C f 54.70; H, 5.51; N, 15.93 


53 




2 


yellow crystals CMeOH) 
mp,123-124K: 

Elemental analysis for C 19 H 17 CJN 4 0, 
Caicd.%: C. 5350; H, 5JW; N, 18.64 
Found* C, 53.44; H» 4.94; H. 16.60 


54 


tx 


3 


yellowish brown crystals (MeOH) 

m Pf i83-i64 - c 

Bementai anaJysie for C u H tl CIN 4 O a 
Cated.* C. 54.78; H, 5.46; M, 15.97 
Founds a 54.79; K 5.36; N. 15J5 


55 


Ok 


2 


yellowish brown crystals (MeOH) 
mp.145-146'C 

Elemental analysts for C„H 1t CIN 4 O s 
CalcdJL- C. 57.40; H, 5.72; N. 18.73 
Found* C, 57.23; H, 5.75; N. 18.74 


56 


(X 


2 


yellow crystals (Iso-Pr 2 0) 
mp.KH^-IDSt 

Elemental analysis for C l5 H 17 CIN 4 0 2 
Calcd* C. 58.18; fi 5.34; N. 17.47 
Found* C. 58.14; H, 537; M. 17.41 



25 



EP1 104 764 A1 



Reference 
example 




Physical properties 
(RecrystaJlizatJon solvent) 


57 


oic 

H CI 


yellow prisms Cso-Pr^n-Heptane) 
0^,96-98*0 

Bemental analysis for C ao H„CIN 4 0 4 
Caicd.* C, 57.07; H, 5.99; N, 13.31 
Found*: C, 57.04; H, 5.92; N. 13.26 

Specific rotation 

l*Wz-*Ur <c=0.1.DMSO) 


58 




pale yellow crystals (MeOH) 
mp.135~135.5T: 

Bemental analysis for C, 1 H ll CJH l 0 4 
CalwU: C. 57.46; H. 7.12; M. 12.76 
Found* C. 57.33; H. 7.15; N, 12.74 


59 




red liquid 

NMR spectrum 6 (DMSO-d t )ppin^).98(2H,q,J 

=12.5HzXl^O-1.30(1H > mXl.41(9H,sXl^9(2H r 

o\J=12.5HzU.04(2H f quiri.J=6Hz} t 2.60-2.72(4 

rimU.79(2rit J=6H2)^93C2H.t J=8Hz),3.21 (2 

H^.J=6.5Hr)^.89(2H.d.J=12^H2),6.52(1H.tJ 
=6.5Hz) 

IR spectrum Vfliq.) crn'M 686,1 526.1 366 


60 


BocN^N 

OX 


cranio crystals Gso-PrOH) 
mp l 148^-150 , t 

Bemental analysis for C^HaCIN^S 
CaJcdA: C. 51.75; H, 5.71; N, 12.71 
FoundS: C. 51.64: H. 5 JO; K 12.89 



Reference example 61 
3-Amino-2^hloro^-[2-(r^^^ 

[0089] To a solution of 6.56g of nickel chloride hexahydrale and 22 3 ml of methanol in 100 ml of tetrahydrofuran 
2.09 g of sodium borohydrfde was added portlonwise under tee-cooling, and then a suspension of 31 .9 g of 2-chloro-' 
3-nitro^-(2-(N-triphenylmethyl^.piperidyl)ethylamlnoJquinollne In 300 ml of tetrahydrofuran was added to the mixture 
Successtvely, 8 35 g of sodium borohydride divided in four portions was added portlonwise, and the mixture was stirred 
at room temperature for 1 hour. The reaction mixture was added with 50 ml of water and an insoluble matter was filtered 
off, and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dBsopropyi ether, and the solid was washed 
successively with Isopropanol and dlisopropyl ether to give 20.1 g of pale green crystals. Recrystallizatlon from bo- 
propanol gave pale green crystals having the melting point of from 116 to 121 *C. 



5 


Elemental analysis for C^hijjCIIS^ 




Calculated % 


C, 76.83; 


H, 6.45; 


N, 10 24 




Found % 


C, 76.74; 


H, 6.54; 


N. 10 17 



10 [0090J In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 



is 



R 3 -<CHJ m 




20 



23 



30 



40 



30 
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Reforms 
example 


B 


R* 


m 


Physical properties 
(Recrystalfization solvent) 


02 


CI 




2 


colorless crystals (EtOH) 
mp i 197-188.5 , fc 

Bsmsntaj analysis for C^H^O*!^ 
CalcdX- C, 72.26; H, 5.89; N. 9.03 
Fouratt: C 17 45- u a n. u o 


63 


H 


"XX 


1 


brown liquid 

NMR spectrum * (DMSO-dJppmrl .20-1 .45<3Hjn),1 
.49(2H.Q t J=t1^Hz),t.72<2ad t J=115Hz)^.18(2KtJ 
=7rte).4^9(2H.s).5.09(1H,tJ=7Hz)J.t4(3H.t.J=75H 
^ nor%w=/.3rtz; J.35-7.45(8H.m), 7.66(1 H4, J=8 
Hz)J.99(1H.d.J=8rfa) 
IR spectrum vflioj om" 1 ^356 t 3056 


64 


H 


"XX 


3 


coloriess crystals 0so-Pr,O) 
mp,149-158 < t: 

Elemental analysis for C^H^CIN, 
Calod.* C, 77J05; H, 6.85; N. 9.96 
Found*; C, 78-93; H, 6.81; M, 9.97 


66 


H 


XX 


2 


brown liquid 

NMR apeotrum S (CDCOppnul^O-I^OOflm) 1 BOf 

2^^=7.5^.66^^^1142)^.94(2^^1142). 

2.88(2H^^11H2)^J7<2H f q > J=7.5H2) f 3.49(2H f s) > 3.7 

9(1H.t l ^7^H2),4i)8aH4>ni)J20-7.35(5Hjn)j.46(1 

rltd.J=8J^H2}J.49(1H,td.^J^H2)7J4(1H.dd^ 

8, 1 £Hz),7 J89< 1 H.dd. J=8.l 5Hz) 

W spectrum v OrqO cm" 1 ^3 60 

Mass spectrum m/z:394 f 3960yr f 3:1) 
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Reference 
example 


B 


W 


m 


Physical properties 
(Recrystaffization solvent) 


66 


H 


CH 


0 


colorless orystals (AcOEi-iso-Pr x O) 
mp.167-167.5*C 

Bemerrtal analysis for C 11 H a ClN 4 O z 
Calod-S: C. 60.55; H, 6.69; N, 14.87 
Found*: C. 60.47: H. 6.83; N, 14.81 


67 


Ct 


CH 


2 


eoloHess crystals Gso-Pr 2 0) 
mp,154-155^C 

Elemental analysis for C^HaCy^O, 
Celod.%: C. 57.40; H. 6.42; N. 12.75 
Found* C, 57 J31; H, 6.37; H, 12.69 


68 


Me 


CH 


2 


celoriesa crystals Gso-Pr,0) 
mp.129-129.5X 

Elamental analysis for C a H l1 CIN«0 2 
CalodJE: C. 63JD7; H, 7.46; N, 13.37 
Found* C, 63.02; H, 7.56; N, 13.33 


69 


UeO 


CH 


2 


colorless orystala G«o-Pr,0) 
mp.1405-141lC 

Elemental analysis for CgH^Cl^O, 
Calcd*: C, 60.75; H. 7.18; N, 12.88 
Found* C, 60.B1; H, 7.17; N. 12L81 


70 


H 


N 


2 


brown liquid 

NMR spect/uro d (CD Cl^ppm:1J4(2H. qd,J= 12,3 HaJ, 1.40- 

1.48<nH^) > 1.5O-1.70(5H^)^67aH»t.J=12H2) > 3.4O(2HLt 

J=7.5H*),4.07<3Kbrs)»7.39(1 H.dd,J=8 JASHz)* J29<1 H>dd 

**=8.5 XHriXB 1 (1 H.dd**=4.5.2rte) 

IR spectrum If fjlqj cm' , :3344.2928,1694 

Mass spectrum m/z:405,407(M* f 3:1) 
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Reference 
example 


R» 




Physical properties 
(Recrystaftzation solvent} 


/ 1 






colorless crystals (AcOEt-iso-Pr 2 0) 
mpj 15.5-1 let 

Bemental analysis for C^H^dN^O, 
CaicdJfc C, 62^9; H. 7.22; N. 13.84 
Found*: C, 61.90; H, 7.28; N, 13.73 


72 


Me 




odorless orystals Gso~Pr 2 0) 

mp.1 32.5-1 34.5X 

Elemental analysis for C^H^O, 
Cried* C. 68.72; H, 8.39; N F 14.57 
Found*: C, 68.65; ri 8.85; N. 14.48 


73 


CI 


a 

Boe 


colorless prisms 

0so-Pr,O-rr-Heptane) 

tnp,108-l10X 

Elemental analysis for C tl H Jf CIM 4 0 1 
CeJcdJL- C. 62^9; H, 7.22; N, 13.84 
Found*: C. 62.18; H. 7.42: H. 13.81 


74 


CI 




colorless crystals 0so-Pr,O) 
mp,104-108*C 

civiranui analysis TOr Vti**zi t>/ *'^4^1 
CeJcd.*: C, 62J29; H, 7.22; N. 13.84 
Found*: C, 82.11; H, 7.35; N, 13.79 


75 


CI 


-ex 


odorless prisms <AcOEtHso-Pr 2 0) 
mp,1 2B-128.5*C 

Elomentai analysis for C w H at CIN i O, 
Calcd.*; C, 59.18; H, 6.95; N. 17.25 
Found*: C, 59.16; H, M4; N, 17.15 
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Reference 
example 


R 1 


R 1 


Physical properties 
(RecrystalKzation solvent) 


76 


CI 




green liquid 

NMR spectrum <5 (CDCi^ppm: t .47(9H,s),1 .78( 

2H P q.J=6Hz) v 2.69(1 H : brsU^9(1 H,brs),3.30-3. 

40X1 H.m).3.50-3 f 55(1 H,m),3.55-3.70(2H,m).3.7 

5-4.05(3H^i),4^7(2H>rs)J.4(r-7.50(2H^n) # 7.8 

0(1H.d,J=7-5Hz).7JO(1H.o\J=7^Hz) 

IR spectrum y(Ilq.) crn*'J3358,i6&6 

Mass spectrum m/z:406 f 408(M*,3:1) 


77 


CI 




brown tiquid 

NMR spectrum d (CDCl^ppmil .40-1 .55(2H,m) 

J.46(9ris)^iXK2J05(ZH r m)^1S-U5<2H^n)Z 

46<2H,t T ^^H2)^0-230C2H,m) r 3.35(2H,t^ 

5.5Hz>.3.53(1 HJbrsX4^4(1 H.brs).4.49<1 HJ>rs),7 

.40-7J50(2H^n).7J&-7.90(2rim) 

VR spectrum V 0U\.) cm -1 3358.1 694 

Man spectrum rii/z:41 9.421 (M\3:1) 


78 


Me 




green liquid 

NMR spectrum <5(CDCl»)ppm:1. 40-1. 60C2H^ri) 
.1.46(9H.s)X00-2.10(2H^1(>-2J5(2rUn)Ji. 
46<2H.t.J=5.5rb)ZB4<3H^)^.8S-2.90(2H,m),3 
^5(2HX^=65Hz)^.54(1H4>rs).4.13(2H4)rsM.4 
9(1H>rs)J.39imtJ=8^Hz),7.44(1H.t.a=8^H 
z).7_89<1 H.d.J=S.5Hx).7 .9 1 (1 H,d, J=8.5Hz) 
IR spectrum 1/OioJ cnT , :3352.1704 
Mass spectrum m/r399(M*) 
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Reference 
example 




m 


Physios) properties 
(Recrystsllization solvent) 


79 


Boc 


2 


colorless plates (AoOEtHs©-Pr 2 0) 
mp,104-1Q5T; 

Elemental analysis for C^H^ClN^Oj 
CalodJfc C, 81.45; H, 6.96; N, 14.33 
Found* C. 61.49; H, 6.81; N. 14.35 

Specific rotation 

[ay* : -205* (c=0.1. DMSO) 


80 




2 


colorless crystals Gso-Pr s O) 
mp.96J5-99t; 

DamentaJ analysis for C^CtN^O, 
CaJod.%: C. 5958; H, 6.39; N, 15.44 
Found* C. 59.30; a 6.87; K 15 30 


81 


Ht V N i 


2 


oolortess orystaJs (AoOEt) 
mp,12ft~128*C 

Elemental anstysis for C 1t H^dN 4 0 
Caled* C. 58.90; H, 6.60; N. 17.46 
Found*: C. 59.71; H. 6.87; M. 17.32 


82 


CX 


2 


yellowish brown liquid 

MMR spectrum d (CDCl^ppm^.4fl(2H,t.J=5Hz)^L50 
-2.60X4H,m)^^3.40<2H^n),3.75-*3^5<4H P mX4J8(1 
HJ>rsX450(2H.brs).7.44(1Ktd,J=85.1H2)7.48(1H,td 
.0=8.5.1 Hz) J .89(1 H,dd,J=8j5,1 Hz).7.91 (1 H.doW=8.5. 
1Hz) 

IR spectrum vOkj.) cm~ f :3348 


83 


a 


3 


yellowish brown liquid 

MMR spectrum & (CDCgppm:1^9(2H^uin.J=^Hz)^ 

,45-2.60(4H^)^.W(2HXJ=6HzJ3^Uat^Hz).3. 

78(4HX»>=43Hz),4J50(3HJbrs).7.44<1 H,td^=7^, 1 Hz) 

.7.47(1 H.toVJ=75.1 Hz) J .83(1 H,dd,J=7.5,1 Hz),7.90(1 

H,dd.J=7.5,1Hz) 

IR speotrum f (BoJ cm~ , :3344 

Mass spectrum m/r320.322(M\ 3:1) 
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Reference 
example 


R* 


Physical properties 


84 




greenish brown liquid 

NMR spectrum d (CDOjppmrl .45- 1 .«X2H.jn).1 .80- 1 .70 

(4H,mU.35-2.60(4H r m)Z39(2HXJ=5H2)^.37(2HXJ=5H 

z)^31(1Hi>rB)A«7(2H>ra)^.44(1H.td.J=7JHz)7.47(1K 

td,J=7.1H2).7J7(1H,dd.J=7.1Hz),7^4(1H^d,J=7 # 1Hz) 

VR epeotrum V Oiq.) cm'^432^340 

Mass spectrum m/z304,306(M\3:1) 


05 




dark brown liquid 

NMR spectrum d (CDC^ppmit 30-1.90(4HjnU.57(2H,t 

J=5JHz)^.60-2.70(4HM3-40<2at^^rte}.4^7(3H f brs 

)J.43(1 HM^lXZHz) ,7.46(1 H.td,^7£,2rfe),7.87( 1 H,do\ 

J=7^^Hz).7J3(1H^d r J=7.5^Hz) 

IR spectrum V OicJ cm , 34383348 

Mass spectrum m/z£90,292(M*,3:1) 
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Reference 
example 



86 



87 



88 



BocN 




BocN 




BocN 




Physical properties 
(Rocrystallization solvent) 



colorless crystaJs (iso-Pr 2 0) 
mp,130.5-131.5 <, C 

BementaJ analysis for C^H^CI^Oj 
CalctUfc: C. 61.87; H. 8.13; N, 13.70 
FoundX: C, 61J52; H, 8.29; N, 13.85 



colorless crystals 

(CICHtCHtCHso-PrjO) 

mp.141.5-142.5lC 

Elemental analysis for C^CIN^O, 
Calcd.X: C, 80 .82; H. 7.01; N, 14.19 
Found*: C t 60.83; fi 7.60; N, 14.03 



Cray orystala (AoOEt) 
mp,1 68-169*€ 

Elemental analysis for C^CIN^S 
CalcdJfc C. 5533; H. 6.62; N, 13.83 
Found* C, 5534; H, 6.87; H, 13.83 



Example 1 

4-Chloro-H2-(N-triphenylmethyl-4-plperidyl)ethyQ-1H-lmldazo{4 l 5-c)-quinolJne 

(0091) A solution of 1 9 9 g of 3-amlno-2-chtoro-4-(2-(N-triphenylmethyl-4-plperidyl)-ethylamlno]qulnollne, 24.1 ml of 
ethyl orthoformate and 0.68 g of p-toluenesulfonlc acid monohydrate In 200 ml of toluene was refluxedfor 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with dlisopropyl ether to give 16.4 g of 
colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5°C (decomposition). 



Elemental analysts for C^HgaCII^ 


Calculated % 
Found % 


C, 77.61; 
C, 77.50; 


H.5.97; 
H, 5.98; 


N, 10.06 
N, 9.95 



Example 2 

4-Chloro-24rifluoromemyt-H2-^ 

[0092) To a solution of 2.50 g of 3-amino-2^hloro^[2-(N-trtphenylmethyt^plperidyl)ethylamino]quinollne and 0 76 
ml of triethylamine in 60 ml of dried tetrahydrofuran, a solution of 0.63 ml of trifluoroacetic anhydride In 40 ml of dried 
tetrahydrofuran was added dropwise under ice-cooling, and the mixture was stirred at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively wtth water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid and 0.30 g of p-toluenesuff onic add monohydrate In 1 00 ml of toluene was ref luxed for 20 hours. After the reaction, 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 79 g of colorless crystals. 

NMRspectmmotDMSO-deJppm^ 90(2H,m),2.98(2H, 

brs),4 75(2H,t,J=8.5Hz)7.17(3H,t^8Hz)7.^ 

J=7.5 l 2Hz),8.16(lH.dd,J=7.5,2Hz),8.34(1H,dd,J=7,5 l 2H2) 



Example 3 

tert-Butyl 4-[2-(4-methyl-2 ^henyl-IH-imldazo^.SHcJqulnonn-l-yOethyQ-l-plperidlne^rboxylate 

[0093] A solution of 0.65 g of tert-butyl 4«[2-[(3-amino-2-methylqulnolln-4-yl)amlno]-ethylh1 -piperidinecarboxylate, 
0 29 g of benzaldehyde and 0.08 g of 2,3-dtehloro-5,6-dlcyeno-1 ,4-benzoqulnone In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid. The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1:1) as 
an eluting solvent, and washed with dlisopropyl etherto give 0.55 g of a colorless solid. Recrystallization from diisopropyl 
ether gave colorless crystals having the melting point of from 146 to 146£*C. 



Elemental analysis for C^H^N^Oj 


Calculated % 
Found % 


C, 74.01; 
C, 73.95; 


H.7 28; 
H,7.54; 


N t 11.91 
N, 11.84 



[00941 In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 




Example 


R* 


B 


m 


Physical properties (Recrystallization solvent) 


4 ; 


H 


H 


1 


colorless crystals (MeOH) 1 
mp ,232-239* C (decomposition) 
Elemental analysis for C^^CIN* 
Calcd.%: C t 77.40; H, 5.75; N, 10.32 
Found%: C. 77.35; H, 5.79; N, 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp,165-168*C (decomposition) 
Elemental analysis for C^H^CIN* 
Calcd.%: C, 79.53; H, 5.70; N, 9.05 
Found%: G, 79.29; H, 5.74; N, 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp,266-268 # C (decomposition) 
Elemental analysis for C^H^CI^ 
Cated.%: C, 73.09; H, 5.45; N, 9.47 
Found%: C, 73.15; H, 5.54; N, 9.41 
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(continued) 



Example 


R1 


B 


m 


Physical properties (Recrystallization solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CHgClj-EtOH) 
mp ( 246.5-249 e C 

Elemental analysis for C^^fi^ 
Calcd.%: C, 79.68; H, 5.89; N, 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp^27.5-231*C (decomposition) 
Elemental analysis for C^H^CllVIMr^O 
CaJcd.%: C, 79.24; H, 6.11; N, 8.60 
Found%: C, 7956; H, 6.09; N, 8.55 



13 



20 




23 


Example 


R 1 


B 


RA 


m 


Physical properties (Recrystallization solvent) 




9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,1 24.5-1 25'C Elemental analysis for 
C 24 H23CIN 4 Calcd.%: C, 71 .19; H, 6.22; N, 13.84 Found%: C, 71 .22; H, 
5.97; N, 13.79 


30 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255'C (decomposition) 
Elemental analysis for C^tCIN^ Calcd.%: C, 67.45; H, 5.88; N f 12.10 
Found%: C, 67.42; H, 5.88; N, 12.02 


35 


11 


H 


H 


Boc 


2. 


colorless crystals (AcOEt) mp,188-1B9 # C Elemental analysis for 
C^H^CIN^ Cated.%: C, 63.68; H, 6.56; N, 13.50 Found%: C, 63.45; 
H, 6.60: N, 13.40 




12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp,192-193 0 C Elemental analysis for 
CasHaoCI^Oa Calcd.%: C, 64.00; H, 5.75; N, 10.66 Found%: C, 64.04; 
H, 5.59; N, 10.61 


40 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp,1 B2.5-1 B3.5*C Elemental analysis for 
C^H^CIN^ Calcd.%: C, 88.97; H, 6.59; N, 11 .09 Found%: C, 68.91 ; 
H, 6.41 ;N, 11.08 



50 




53 



36 
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Example 


B 


rt 1 


w 


Physical properties 
(Re crystallization solvent) 


14 


IleO 




CH 


colorless crystals (AoOEt) 
mp.1B8.5-189.rt: 

BementaJ analysis for C^H^Cl^O, 
CaJodJfc C. 6635; H. 638; N, 10.75 
Found*: C. 68.70; H, 8.42; K 10.70 


16 


H 




N 


eolorieea crystals OleOH) 
mp,225.5-227.5 4 £(deeompos;tJon) 
Elemental snaiyeis for C T7 H JO CIH|O x 
CeJed.%: C, 6631; K 6.15; N. 14.23 
Found*: C. 6535; H. 631; N, 14.21 


18 


H 




CH 


eolorieea crvstaia(AoOEt-rr- Heptane) 
mp.159-161'C 

BementaJ analysis for C B H >1 C4N 4 0 1 
CalodJfc C. 68.48; H, 6.38; M. 11.41 
Found%: C. 6838; H, 637; N, 1137 


17 


H 


a 


CH 


eolorieea crystals (AcOEt-iso-Pr t O) 
mp.154.5-158*C 

BementaJ analysis for Ca^ClN.O, 
CaJed.* C. 68.48; ri 636; H, 11.41 
Found*: C. 88.59; R 8.15; K 11.38 


18 


H 




CH 


eolorieea orystais (AcOEt) 
mp,1 68.5-1 67.5t 

BementaJ anaiysie for C SS H S1 C1N 4 0 3 
CalodJ: C t 68.48; H. 638; K 11.41 
Found*: C. 6850; H, 6.43; N. 1132 




37 



EP1 104 764 A1 



Example 


R* 




(Recrystallization solvent) 


19 


CI 




colorless fine needlesCAcOEt) 
mp,186.5-187.5 l, C 

Elemental analysis for C^HjoCINjO, 
Found* C. 65*7; H, Ml; M. 14.18 


20 


a 


Ol 

BocH Vw/ i\ 


colorless crystals (MeOH) 
mp,195*-196.5 ,, C 

Elemental analysis for C X7 H Jt dN 4 0j 
CaJcdJt: C, 65.78; H, 5*3; N.1U8 
Founds C. 65.73; H. 5*8: M. 11*8 


21 


CI 




oolorless crystals (AcOEtHso-PrjO) 
mp,1915-192 < t: 

Elemental analysis for 0 7 ^ xl 0\H i 0 1 
Calcd.%* C 66 46* H. 6.37: N. 13*4 
FoundS: C. 66.42; H. 6*3; N, 13.89 


22 


Me 


BocHN-/v. 


oolorless crystals (AcOEtHs©-Pr 2 0) 
mp .164.5-1 65*0 

Elemental analysis for C^H^N^O, 
CalodJL- C, 71.72; H. 7*8; K 14.42 
Found* C. 71.40; H. 7*4; N, 14*8 



R 3 — (CMafcn R 

V 




38 
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Example 


R 1 




m 


Physios! properties 
(Recrystalfization solvent} 


23 


PH 




2 


colorless crystals (AcOEtHso-Pr 2 0) 
rop,185-188t 

Bemental analysis for C^H^O^O, 
Calod.* C, 66.88; H» 5.61; N, 12.46 
Found* C. 66.59; H. 5.63; M. 12.45 


24 


Ph 




2 


ooloiiesa orystaJs Gso~PrOH) 
01^164-170^ 

Elemental analysis for CnH n CIN 4 0 
CelcdJk C, 67.89; H. 5.70; M. 13.77 
Found* C. 67.62; H. 5.71; N. 13.63 


25 


Ph 


a 


2 


pale yellowish brown crystals (AcOEt) 

mp.182-183% 

Bemental analysis for 

CaHnClr^O-l/AHtO 
CalcdJt: C. 66.48; H. 5.45; N, 14.10 
Found* C. 66.26; H» 5.50; K 14.03 


26 


H 




3 


pale brown orystaJs (AcOEt) 

mp,1 30.5-131 .5*0 

Bemental analysis for C|tH 19 CIN 4 0 
CelodJk C, 61.72; H. 5.79; M. 16.94 
Found* C. 61.72; H, 5.76; H, 16.90 


27 


Ph 


a 


3 


pale brown cryst^s CMeOH) 

mp.183.5-184.5«C 

BementaJ analysis for CnHnClH/) 
Calod.* C, 67 .89; H. 5.70; M. 13.77 
Found* C. 67 Jt; H. 5.66; M, 13.80 
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Example 


R' 


R* 


m 


Physioal properties 
(Recryirtallization solvent) 


28 


H 


Ok 


2 


pale brown crystals Gso-Pr,0) 
mp,105-105.5t 

Elemental analysis for C 17 H ta CIN 4 
CaJodJl: C, 84.86; H, 8.08; N, 17.80 
Found* C. 84.83; H. 111; N, 17.72 


29 


Ph 


CX 


2 


pale brown crystals (MeOH) 
mp f 228-227t; 

Elemental analysis for CnHnCIN* 
CalcdJfc C, 70.87; H, 5.93; N, 14.33 
Found* C, 70.44; H. 5.98; N, 14.29 


30 


H 




2 


brown crystals 

NMR spectrum 6 (CDCIJppmil .80-1 .90{4H jn 

)^-2.78<4H > m) > 3.14-3Ja(2H.m).4.78-4^1(2 

H.m),7.88(1 HXJ=8j5rfa),7.72(1 H.W=8^Hz)3.1 

3(1H*),8\22(2H,d.J=8.5Hz) 

Mass spectrum m/z*00,302(M\3:1) 


31 


Ph 




2 


palo brown crystals (Mo OH) 
mp.191-l92°C 

Elemental analysis for C 5a H r ,CiN 4 
Calcd.%: C. 70.11; H. 5.82; M 14.87 
Found* C. 70.00; H. 5.85; N, 14.88 



40 
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Physical properties 
(RecrystsJHzation solvent) 



colorless amorphous solid 
NMR spectrum tf(DMSO-d t )ppm:0.99(3H4>rs).1. 
32(3HJ»rsXl.B8(2HJ>rsU.13(1HJbni)^.49<9H,sX4 
B2-4.72(2H,m)J.B0-7.e7(3Hjn).7.74-7.82(4H.m) 
r 8.13(1H^W,J=8.UH2) f 8.42(1HAJ=8Hz) 
IR spectrum V (KBr)cm~ t :1B90 
Mass spectrum m/z:476.478(M\3:1) 
Specific rotation 

[alo 19 : -«0^ (c=0.1. DMSO) 



colorless crystals (AcOEt) 
mp^15-218"C (decomposition) 
Bementai aneiysis for C„H^CIM 4 0 1 
CeicdS: C, 6733; H. 7.13; N, 11.32 
Found* C. 67.70; H. 7.17; N. 11.23 



colorless crystals (MeOrHeo-PrOH) 
mp.185-188 a C 

Elemental analysis for C^H^CIM^, 
CelcdJfc C. 67.42; H, 831; M, 11.65 
Found*: C. 87.31; H. 6.66; N, 1137 



brown crystals (AoOEt) 
rnp, 199-200^ 

Elemental aneiysis for C^CIN^S 
Cafcd3: C, 8233; H, 538; N, 11.27 
Found*: C, 62.74; H. 533; M, 11.16 
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Example 




Physical properties 
(RecrystaJiization solvent) 


36 


Mo 


paie brown crystals (iso-PrOH) 
mp.202-203t; 

EJementaJ analysis for C^H^CIr^Oj 
CalcAX: C, 64.40; H. 631; N, 1336 
Found* C f 64.39; H, 7.04; N. 12.95 


37 


n-Bu 


colorless crystals (AcOEt-fso-Pr 2 0) 
mp.159.5-160.5t; 

Elemental analysis for C»H w C)N 4 0 2 
CaJcd.%: C 8630; H. 7.49; H. 1139 
Found* C. 66.18; H. 7.53; N, 1132 


38 


a 


colorless crystals Oso—PrOH) 
mp.174-175lC 

Elemental analysis for C^ttM^- 1/4*^0 
Calod.%; C, 6735; H. 7.54; N, 11.17 
Found!: C, 67.08; H, 7.47; K 1032 


39 


Bn 


colorless crystals (AcOEt-tso-Pr^O) 
mp,165~166.5*C 

Elemental analysts for CjyHnCIN^ 
Galeae C. 6837; H, 639; N, 1139 
Found%: C, 6833; H 8.72; K 1039 


40 




oolorieaa crystals (AeOEt) 

mp.21 9-220.5% (decomposition) 

Elemental analysis for C^H^OI^O, -1/48,0 
CelcdJL 69.08; H, 6.47; N, 10.74 
Found*: C, 6925; H, 6.41; N. 10.69 
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! 


ExBRipic 




Physical properties 
(Recrystsilizstion solvent) 


5 






colorless crystals (MoOH) 








mp.137-142l£ 


3 


41 


Elsmental analysis for C^H^CIN^ -1/2H T 0 




CaledJL* C, 67.76; H. 6.67; N, 10.90 
Found*: C. 67.82; H. 6.48; N, 10.92 








odorless crystals (MoOH) 




42 


XT 


mp,1 53.5-1 57t 

Elemental analysis for C 3 tH n CIN 4 O t 


i 




CaJcdJt C. 66.85; H. 6.38; M, 10.75 


j 20 

j 






Found*: C, 66.84; H, 6.54; M. 10.78 








ootoriess crystals (AcOEt) 








mp.i80-iei*c 


23 


43 


Elemental analysia for CnH^CIFH^-l/B^O 


i 




CaJcdJt: C, 65.78; H, 5.96; N. 10.96 
Found*: C, 65.57; H, 5.87; M, iOSA 


! 30 






ooforiesa fine needles 
(AcOEt-n-Haptana) 


35 


44 




mp,18<M82lC 

Elemental analysis for C I> K JO CIFN 4 0 2 
CaJccL*: C. 66.07; H. 5-94; N, 11.01 
Found*: C, 66.10; H. 5.71; N, 11 JW 


40 






colorless crystals (AcO Et-is©-Pr a O) 




45 




mo,12e-129J5 a C 

Elemental analysis for C^H^CJFHiOj 


45 




Caiod.*: C, 66.07; H. 5.94; N, 11.01 
Found*: C, 66.08; H. 5.76; N, 11j01 



50 



43 
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Example 


R' 


Physical properties 
(Recrystallizstion solvent) 


5 
10 


46 




coloriess crystals Gso-PrOH) 
11^.199^200^ 

Elemental analysis for C xs H t7 CIF 4 N 4 O x 
Calcd.%: C, 59.74; H. 4.83; N, 9.95 
Found* C. 59.61; H, 4.89; N, 9.90 


13 
20 


47 


F 


colorless crystals fiso-PrOH) 
mp.216J-217.5lC 

Elemental analysis for C^K^CIF^Oj 
CalodJfc C. 57.89; H, 4.51; N, 9.64 
Found* C. 57 M; H, 4.58; N, 9.62 


25 


48 


JO 


colorless crystals (AoOEt) 
mp.l 99.5-200.5*0 

Elemental analysis for C^H^CINbO, 
CaicdJk C, 65.91; H, 8.15; N, 14.23 
Found* C, 65.77; H. 5.99; N. 14.25 


30 

S3 


** 




colorless prisms 
(AoOEt-rr-Heptane) 
mp. 182-1 B3°0 

BementaJ analysis for ^HmC^O^ 
Calod.* C. 65.91; H. 8.15; N, 14.23 
Found* C. 65.95; H, 8JZ8; N. 14.24 


40 
43 


50 




colorless prisms (AcOEt) 
1*10-213-214*^ 

BementaJ analysis for CuH^CJNtO, 
Calcd.* C, 85.91; H. 6.15; M. 14-23 
Found* C, 65.87; H, 6-20; N, 14.23 


30 








53 









44 
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Example 


R 1 


iriystosi properues 
(Recrystaflization solvent) 


51 


XT 


colorless crystals (MeOH) 
mp^fr-ISBt 

Elemental analysis for 0 2V H n C!N 4 0 2 S 
Cafcd.%: C, 54.85; H. 8.19; N, 10.43 
Found* C. 84.82; H, 8.45; H. 10.37 


52 


XX" 


colorless crystals Gso-PrOH) 
mp ,203-2O3.5 < £ 

Elemental analysis for CaH»CIF,N 4 0 2 
CaJodX: C, 8231; H, 5.41; N. 10.02 
Found*: C, 82.24; H, 5.42; tf, 9.90 


53 




colorless orystala (AoOEt) 
mp ,224-225*0 

Qemental analysis for C^H^dr^O, 
CaJcd.* C, 72J>1; H, 8.22; N, 938 
FoundS: C, 7242; H. 6J21; K 9.02 


54 


XT 


colorless orystala Gso-PrOH) 
mp.197-19tfC 

Elemental analysis for C*H*CIN 4 0, 
CaJod.* C. 7033; H. 835; H. 9.81 
Found*: C. 8933; H, 8.08; N, 938 


55 


P 


colorless orystala (MeOH) 
mp.1983-197^ 

Qemental analysis for 0*^01^0, 
CalodJL C, 8433; H, 6-06; N. 11.85 
Found*: C, 8433; H 8.27; N, 11.89 
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Example 




R 2 


Physioal properties 
(Recrystalfization solvent) 


56 


p 


Ma 


paie yellow crystals Gso-PrOH) 
mp.l 85.5-1 88lC 

Elemental enalyeis for C„H tI N 4 O t 
CalcdJl: C, 70.41; H, 7.00; N, 12-16 
Found*: C. 70.32; H. 7.19; N. 12.13 


57 


o 


CI 


colorless crystals (MeOH) 
mp,1515-153^C 

Elemental aneJvsis for O 3 
CalcdJfc C. 62 A3; H. 5.88; M. 11.27 
Found* C. 62.77; H, 6.01; H, 1 1 _24 


58 


O 


Ma 


paie yellow crystals Gso-PrOH) 
mp.181.5M82.5t; 

Elemental anaJvsia for Ci M M rv <5 
Calcd.* C, 68J)4; H, 6.77; N, 1 1.75 
Found* C, 87.88; h\ 8J9; N, 11.63 


59 


p 


Ci 


colorless crystals (AcOEt) 
mp,187-198% 

Elemental analysts for CaHaClNaO^S 
CalcdJfc C. 60-29; H, 5.67; N. 14JB8 
Found* C, 59.98; H. 5.54; N, 13.84 


60 


P 


Ma 


colorless crystals (AoOEtHso-Pr 2 0) 

Elemental anaiysia for C^M^S 
Cdcd* C. 65.38; h\ 634; N. 14.66 
Found* C, 65.34; h\ 633; N. 14.43 
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Example 




Physical properties 
(RecrystaJlization solvent) 


61 




yellow sroorpnous soiiq 

NMR spectrum 6 (CDCl»)ppm: 

14)6~1.08(2am).130-L4O(1H.mX14O-1.45 ( 2H.m) 

,1.44(9H f s).1^2-1^0(2H,m)Z55-2.62(2H.m) ? 3i)5(3 

H.»)AOO-4.10UH^).4.62(2HXJ=7.5H2)J^7-7^0( 

9H m\ 7 RlflHt J=7Ht) 7 67-7 71 (3 H m) & 14<1H A 

J=73rfa)334<1H.d,^73Hz) 

IR spectrum y (KBr)cm" 1 :1692 

Mass spectrum m/r488(*r) 


62 




colorless crystals (AeOEt) 

Elemental analysts for C n H B F 9 N 4 0 1 
CaJwtfc C, 62.14; H. 5-21; N. 9.99 
Found*: C. 62J07; H t 535; M, 9.94 


63 




pale yellow crystals (AcOEt) 

mp r l 993-ZOQ 3Ti 

Bemental analysis for C^H^O, 
CaJodJl: C. 7131: H. 7.05; N. 1435 
Foumtt: C. 7137; H, 7.14; M, 1433 


64 




ooiorleea crystals (MeOH-iso-Pr,0) 
mp.1773-179T: 

Bemental analysis for C^H^M^ 
CalodLS: C, 6630; H. 6.18; N. 10.40 
Found*: C. 6639; H. 6.08; M 1037 


65 


-p 


pale brown crystals (AcOEt) 
mp,193-194lC 

Bemental anaJyria for OaHnH^Oj 
CaJodA: C t 7036; H. 734; M. 1534 
FoundS: C, 70.61; H, 7.16; N, 1531 




47 
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5 


Example 


R 1 


R* 


Physical properties 
(Recrystallizatjon solvent) 










coloriess crystals (EtOH) 










mp.240-241^(decomposHion) 


10 


06 


a 


BemeirtaJ analysis for C-rUCIN-O, 






CaJcd.* C, 82.43; H, 6.08; N, t7.47 
Found* C, 62.49; H. 6.02; N, 1751 


13 








coloriess crystals (EtOH) 








mp22B5-23Crc (decomposition) 




67 


Me 


Bementai analysts for C^H^N^O, 


20 








CelcdJfc C. 87 JO; H, 7.00; M 18.25 








Found* C t 87.72; H, 6.93; N, 18.24 










brown amorphous solid 


23 








NMR spectrum 6 (CDa^ppm:UO-1^0(2H t m),t.4 








8(9H,a),1 .40-1 .60X3H,m),1 .90-1 .98(2H.m).2.8O-2.70( 






-p 




2H.m) > 30>4(3H.s)^.8B(3rU) f 4.u^4.15(2H r mX4.74(2 




68 


Me 


H f t,J=8rb),6.30(1HXJ^5H2) > e.52(1H.d.J^Hz).6. 


30 








66(1 rU) .7.80(1 H,tJ=8Hz).7.67(l H,t J=8Hz),8.1 6(1 H, 
<W=8Hz).8.23(1 H,d,<*=8Hz) 
IR spectrum vOCBrWMeSB 


33 








Mass spectrum m/z:4730yr) 



40 

BocN^N 
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Example 


R 1 


lr 


Physioa! properties 
(Recrystaflization solvent) 








yellow amorphous solid 








NMR spectrum d (CDCJ^pm: 


60 


CI 


1 .05-1 .1 5(2H,m),1 .40-1 .50<3H,m> t 1 .45<9H.s).1 .83-1 ^0( 




H 

/ Me 


2H.m) r 2^2(3H r s)^.60-2.70(2H.m).4.0O'4.10C2H^n) > 4.60 






-4.65(2H,m) ,7J>6(1 J=5.5Hz),7.5 1 (1 H,d. J=5.5Hz),7.6 
8-7.75(2H,m).8.1 6(1 H.d. J=7.5Hz),8.24<1 rU. J=75Hz) 




Me 




pale yeUow crystals (EtOH) 






mp.182-193t 


70 


p 


Ci 


Elemental analysis for C^H^CIr^OjS-S/^HjO 
CalcdJfc C. 80.77; H. 8.33; N, 1050 
FounrfV C SO 82* H fl Oft* M 10 17 








yellow amorphous sofid 








NMR spectrum d (CDCt^pm: 








1.02-1.08ttH,mXl.44(9H ? s).1.44-1.50(3H f mXl.80-1JO( 








2Hjn)^J1(3H^60^2.7O(2H^)^j05(3H f a).44X>-^.05( 


71 


p. 


Me 


2H.n0.458(2HXJ=7^Hz)J.06(1H^,^.5Hz}J.48(frU 
cF-o.ortzj, / .01/— / . ooutM^m;,©. 1 41 1 n,a»J = «riz^r"-Z3\, 1 H,d, J 
=8Hz) 

IR spectrum y (KBr)om M :1688 
Mesa spectrum rn/z:490(M*) 








pale yellow crystals (AcOEt) 






mp.141-142lC 


72 


p 


Me 


EJomerrtaJ analysis for C 2> H M N 4 O l S- 1/4HjO 
CaicdJl: C, 67.82; H, 74)2; H. 11.31 
Found* C. 67.86; H. 6.84; M. 11.25 



Example 73 

tert-Butyl 4-[2-(4-chloro-2-hydroxy-1 H-imidazo^S-cJquInolin-l-yty-ethyll-l -piperidinecarboxylate 

[0095] To a solution of 0 60 g of tert-butyl 4-(2^3-amlno>2<hloro^^ulnoty1amlno)>ethyl r 1-piperidtnecarfooxylate 
and 0.44 g of triphoagene in 1 0 ml of 1 ,2-dtehloroethane, 0.41 ml of triethylamine was added dropwise, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dlchloroethane. The extract was washed with saturated brine, and 
dried, end the solvent was evaporated. The residue was washed with diisopropyi ether to give 0.57 g of colorless 
crystals. Recrystalltzation from 1 ,2-dichloroethane gave colorless crystals having the melting point of from 222 to 
223*C 



Elemental analysis for C22H 27 CIN 4 0 3 


Calculated % 
Found % 


C, 6132; 
C, 61.15; 


H. 6.32; 
H, 6.34; 


N, 13.00 
N, 13.00 



49 
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Example 74 

tert-ButyU-(2^hloro-2-(4.met^^ 

[ TZ\ T ° I J S , USpens,en of 0 63 9 °' ^^"l™-^-™^^ 

ethyH-l-pperidinecerboxylate in 18 ml ol 1.4-dtoxano. a Solution of 0.38 g of sodljm periode.e h 6 reV^aler was 
added drepwise. and the mixture was stirred at 50«C for 13 hours. The reaction solution was concentrated, and the 
residue was punf ed by s.l«a gel column chromatography using 1 .2-dtehloroethane - methanol (1 0:1) as an elutlnq 
sofvem to give 0 47 g of a colorless solid. BecrystaBlzatlon from a mixture of feopropenol and water gave coS 
crystals having the melting point of from 183 to 186*C. coioness 



Elemental analysis for C^^CIN^S . 1/4H 2 0 


Calculated % 
Found % 


C, 62.46; 
C, 62.33; 


H, 6.06; 
H, 5.90; 


N, 10.05 
N, 9.91 



Example 75 

tert-Butyl4-[2^hloro-2-(4-methanesulfonylphenylVlH-lmida 2 o[4.S^).quinolln-1 i rW^ 

l T2< T ° I? 01 "" 0 '' °' 040 9 °' ,ert " bU,y, 4 -t 2 -^ hloro -2-(4^athylthiophenyl)-1H-imida 2 o[4.5 -cjquinolln.l-yll 

Ittte by little, and the mixture wes stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
1CU aqueous sodium hydroxide solution, and extracted with 1, 2-dtehloroethane. The extract was washed with satu- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals. Recrystallizatlon from 
methanol gave colorless crystals having the melting point of from 1 49 to 1 56'C. 



Elemental analysis for C^^CIN^S . 1/4H 2 0 


Calculated % 
Found % 


C, 60.72; 
C, 80.72; 


H, 5.89; 
H, 5.81; 


N, 9.77 
N, 9.67 



Example 76 

4-Hydroxy-2-phenyH-[2-(4-piperidyl)ethylh1H-imida2o(4.5<)quinoline 

LT? t °' 871 mQ °' 4<hter ^ he ^H2-(4-piperidyl)ethyl)-1H.imida2o[4.5-cJqumoline and 2.5 ml of 6 

N hydrochloric acid .n 8 ml of 1,4-dloxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 10 with 
10% aqueous sodium hydroxide solution, and added wtlh potassium carbonate, and then extracted with 1 2-dlchlo- 
roethane The extract was dried, and the solvent was evaporated. The resulting residue was washed with eth^l acetate 
to give 522 mg of pale brown crystals. Recrystallizatlon from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244*C. " 



Elemental analysis for C^Hg^O • 1/4H 2 0 


Calculated % 
Found % 


C, 73.28; 
C, 73.32; 


H, 6.55; 
H, 6.45; 


N, 1 4.86 
N, 14.77 



[0099J In accordance with the method of Example 76, the compounds of Examples 77 through 79 were obtained. 
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B 




m 


Physical properties 
(RecrystaJltzation solvent) 


5 










colorless crystals (MeOH) 








'"CX 




mp ,269-280 °C (decomposition) 




77 


CI 


2 


Elemental analysis for C„H 0 C1N 4 C) 
CalcdJfc C, 88.48; H. 5.09; N, 13.31 


to 










Found* C. 88.32; H. 6J>7; H, 13.29 












colorless crystals [hydrochloride] 












NMR spectrum 6 (DMSO-d^pm: 












1 58(2rUl.J=1 1 .5Hz),1.74C2H.d.J=1 1.5Hz)J2.10-2.2 


13 






Ok 




5(1 H,m) p 2.79(2H,q, J=1 1 5rte).3^4(2H.d. J=1 1 ^Hz), 




78 


H 


1 


454(2H.d, J=7.5Hz).7.29(1 H,t, J=8 Hz) .7.49(1 Kd,J= 
8H2)J50(1HXJ=8Hz)3iXKlHAJ=8Hz)3-38(1H r > 
).8J4(1H>rsX8J5(1H>roXl 1.82(1H^) 


20 










VR spectrum V (KBr) cm" .3544.3228, 1892 
Mass spectrum m/r282G\T) 












odorless crystals [hydrochloride] 












NMR spectrum d (DMSO-d^ppm: 


23 










1^1«(4^^)Z00-2.15(1rUn)^(2H.q.J=12H 




79 


H 


-a 


1 


z)^^H.d,J=:12H2),4.18(2H r d.J=5Hz).4^1(2rW. 






J*7.5rfa) .7.27(1 rUJ=85Hz) J.40»7.80(7H^n).7 J7 
(IKd. J=8Hz)3-31 (1 H^) .10.83(1 H,brs),1 1 .58(1 Ks) 


30 










IR spectrum V (KBr) cm"' .341 8,1 672 
Mass spectrum m/r3720\T) 



33 Example 80 

tert-Butyl 4-{2-(4-phenoxy-1 H-lmidazol4,5-c]qulnoIln-1 -y1)ethyi}-1 -plperidinecarboxylate 

[0100] A mixture of 4.48 g of tert-butyl 4-[2-(4^hloro-1H-imjda2o(4,5-c]quinolin-1-yl)ethyl]-1-piperidinecarboxylate, 
*o 1 o.1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20 # C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, end extracted with ethyl acetate. The extract we3 washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an etuting solvent to give 3.59 g of a colorless solid. Recrystafflzatlon from a mixture of ethyl acetate 
45 and n-hexane gave colorless crystals having the melting point of from 130.5 to 132£*C. 





Elemental analysis for C2 8 H 32 N 4 0 3 




Calculated % 


C, 71.16; 


H, 8.83; 


N, 11.86 


30 


Found % 


C, 71.10; 


H.7.10; 


N, 11.69 



[01 01 J In accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 

33 
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10 


Example 


1- 






Physical properties 
- (R« crystallization solvent) 


13 


81 


H 


XX 


H 


colorloss crystals (MeOH) 

mp,1523-153^t: 

Elsmanta) analysis for C 30 H lft N 4 0 
Calcd* C. 77.89; H, 8.54; N, 12.11 
Found* C. 78.00; H, 8.29; N. 12.05 


20 
23 


82 


H 




H 


colorless crystals (Ao0Et-i*o-Pr 2 O) 
nnp.187~189.5t 

Bsmental analysts for C^H^O, 
CalcdA C, 72.44; H. 9.32; N, 1332 
FoundX: C, 72.35; H. 6.26: H. 13.4? 


30 


83 


H 




F 


oolorleas crystals (CH,a»-iso-Pr,0) 
1^,206.5-208^ 

Bsmental analysis for C s H a FN 4 0 2 -1/8 HjO 
CeJodJfc C, 89.07; H, 535; M, 12.89 
Found* C, 89.11; H. 5.74: M_ i7 us 


33 


84 


Ph 




H 


oolorlow crystals (MeOrHso~Pr 2 0) 
mp.205-207.5t 

Elamental analysis for C^rW^O, -1/2*1,0 
Calcd.* C, 74.53; H. 625; N, 11.21 
.found* C. 7432; H. 8.37: N. 11.10 




55 
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Example 


R 1 




R* 


Physical properties 
(Recryvtainzation solvent) 


85 


H 




F 


ooloriess crystals (AcOEt-n-Hexane) 
mp,133.5~135.5 a C 

Bemental analysis for C^H^R^Q, 
CalcdJ: C, 68.55; H. 6.37; N, 11.42 
Found* C. 88.37; H. 8.47; N. 11.25 


B6 


Ph 


-in 


H 


colorless crystals Gso-PrOH) 
mp,207-208 < fc 

Elemental analysis for C 34 H lt N 4 0 I 
CalcdJ: C. 74.43; H, 6.81; N, 10.21 
Found*: C. 74.38; H, 6.68; N, 10.14 


87 


H 


CX 


H 


pale purple crystals 

NMR spectrum d (DMSO-d,)ppm: 

1 .64-1 .72(4H.m)^55-2.58(4H.m)j2.98(2H,t i ^7 

Hz),4 .80<2H f W=7H2),7.25-7.31 (3H.m).7.45-7.4 

8(2H,m).7.53-7.KK2H,m),7.72(1H,d.^=7H2)3^8 

<1rld,J=7Hz).8.37(1H.s) 

Mass spectrum m/z358(M*) 



Example 8B 

tert-Butyl 4-[2-(4-amino-t H-imidazo[4,5-c]quinolin-1 -yl)ethyl]-1 -piperidinecarboxylate 

[01 02] A mixture of 4/40 g of tert-butyl 4-{2-(4-phenoxy-1 H-imidazo[4,5-c]-quinotin-1 -yl)ethyQ-1 -piperidinecarboxy- 
late and 34 5 g of ammonium acetate was stirred at 140*C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting solvents, and 
washed with dllsopropyl ether to give 1 .88 g of colorless crystals. Recrystalllzation from ethyl acetate gave colorless 
crystals having the melting point of from 193 to 193.5 # C. 



Elemental analysis for C^H^NjC^ 


Calculated % 
Found % 


C, 66.81; 
C, 66.93; 


H, 7.39; 
H, 7.48; 


N, 17.71 
N, 17.66 



[0103] In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 




Physical properties 
(Recrystainzation solvent) 


89 


XX 


colorless crystals (EtOH) 

mp,191.5-192°C 

Elemental analysis for C^K^N, 
CaJcd* C, 74.77; H, 7.08; N. 18.17 
Found* C. 74.87; H, 7.18; N. 18.08 


90 


XX 


colorless crystals (MeOH) 

mp.231.5-2323*C 

Qemental analysis for C ia H»N,0 
Calcd* C. 67.83; H. 6.87; M. 20.76 
Found*: C, 67.46; H. 8.79; N. 20.63 


91 




colorless crystals (EtOH) 
mp,1 66-167^ 

Elemental analysis for C^H^NgOz 
CalcdJfc C. 85.37; H. 6.86; N, 19.06 
Found* C. 85.52; H, 8.76; N, 18.83 


92 




pale yellow crystals [fumarate] 

(DMF-tso-Pr s 0) 

mp,1 95-197^ (decomposition) 

Elemental analyst* for C„H 1t N,» C^O^ 

5/4H,0 

Calcd* C. 57.20; H. 8.12; M, 16.88 
FoundS: C, 57.20; H. 6.23; N. 1653 



Example 93 

tert-Butyl 4^2-(4-dimethylamino-2-phenyM H-imktoo[4,5<]qulnolin-1-y0-ethyi]-1 -piporidlnecarboxylate 

(0104) A mixture of 0.69 g of tert-butyl 442-(4<hloro-2-phenyi-1H-imldfizo(4,5^quto^^ 
carboxylate and 7 m! of 50% aqueous dlmethylamine solution was stirred in a sealed tube at 80*C of outer temperature 
for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol and diisopropyl ether to give 0.52 g of colorless crystals. Recrystallization from isopro- 
panol gave colorless crystals having the melting point of from 1 70.5 to 1 71 .5 # C. 



Elemental analysis for Cy^jN^ 


Calculated % 
Found % 


C, 72.12; 
C, 71.95; 


H, 7.46; 
H, 7.72; 


N, 14.02 
N, 13.83 



Example 94 

tert-Butyl 4-[2l4-(4-methytplperazln-1 -yl)-2-phenyl-1 H-imldazo[4,5-c]-qulnolln-1 -yQethyQ-1 -piperidinecarboxylate 
[0105] A mixture of 0.80 g of tert-butyl 442-(4<hloro-2i>henyMH-lmtaa20^ 

carboxylate and 1 ml of N-methylplperazlne was stirred at 80*C for 6 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1 :1) as elutlng solvents, and washed with a mixture of diisopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystalllzatlon from ethyl acetate gave colorless needles having the melting point of from 140 
to141'C 



Elemental analysts for CgaH^NgOj 


Calculated % 
Found % 


C, 71.45; 
C, 71 23; 


H, 7.63; 
H, 7.65; 


N, 15.15 
N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
io obtained. 



13 




23 



SO 



35 



40 



43 



50 
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Example 




Physical properties 
(ReorystaJlization solvent) 


95 


NHMe 


ooloHess crystals (iso-PrOH) 
mpJ61-182t: 

Bemental analysis for C„H»N,0,- 1/2H,0 
CalcdJl: C, 70.42; H. 7.34; N, 14.16 
Found*: C, 70.31; H, 7-23; N. 13.95 


96 


H 


colorless crystals Gao~Pr,0) 
mp/l62-162.jflC 

Bemental analysis for Qn)fa»Mj<V 1/2H,0 
CalodJl: C. 71.51; H, 7.38; N, 13.45 
Found*: C, 71.73; H. 7 .35; N. 13.09 


97 




colorless needles (McOH) | 
mp,171-172\; 

Elemental analysis for C^HmN^O, 
Calod.%: C, 73.44; H, 7.66; N. 1238 
Foumtt: C. 73.44; H, 7.88; N, 1233 


96 




colorless crystals G*o-PrOH) 
mp.189-190t; 

Bemental analysis for C^H^O, 
CafodJfc C. 70.95; H, 7.26; N, 1233 
Found*: C, 71J22; H, 7.47; N, 12.94 


99 | 


NHBn 


pale brown amorphous solid 

NMR spectrum d (COCi^ppm: 

0.99~1.06{2H^Xl^5-1.40(3H.m).1.43(9asXl.8a-1. 

90GH^)^^0-2.6tX2H f m) r 3.95-4i»(2H > mX4.59(2Ht 

.ttXHdAMtoH4J=$Sriz\*A 1 (1 H.t, J=53Hz>.7 .2 

4-7^8(1H.m)J.3IH735(3Hjn)J.48(2ad.a=7^Hz),7. 

50-7^5(48^X7.60-7.65(21^)734-736(28^) 

IR spectrum V (KBr) cm - ' 3436, 1690 

Mass spectrum m/r561(M*) 
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Example 


R 2 


Physical properties 


100 




pais yellow amorphous solid 

NMR spectrum d (COCI^ppm: 

1 .00-1 .08(2H.m),1,3O-1 .35(1 H,m)/I .38-1 42(2H,m).1. 

43(9H^).1A3-1J0(2H P m)^57(2H f brs) > 3.98(2HJ>rs).4 

.B1C2H.t,J=7^H2),4J9C2H,d.J=8HzX7.33-7^5(1H^nX 

7^H.d^H2)J.51-759(4H f mX7.64-7.87(2rimX7 

J8-7.89(1H^n) r 7.W-7.97(1H ( m)333(2H.d.J=8H2) 

0* spectrum V (KBr) cm" ^428. 1692 

Mass spectrum m/z£82(ftT) 


101 




pale brown amorphous solid 

NMR spectrum d (CDCij)ppm: 

0.98-1 .08(2H.m).1 .25-1 .40(3Km).1.43(9H r s),1 ^0-1. 

85(2Hjn)Z5u^2.«K2H^),3.79(3r^^ 

),4^9(2H.t^73rb).4 J 87(2rW.^=5^Hz),8i)5(1 libra) 

,B38(2H,d.J=83rfa)J-31(1H,tJ=75Hz)J.40(2H P d t > 

83H2)J.51-7.80X4H > m) t 7.6a-7.B5ttH.m) t 7.94aH.d.J 

=85Hz) 

1R spectrum V (KBr) cm M £432,1 892 
Mess spectrum m/z591(M*) 


102 


JO 

H 


colorless amorphous solid 

NMR spectrum d (DMSO-dJppm: 

0.87C2H.q > ^=5Hz) > 1JO-1J5(3Km).1^e(9H.3Xl.75(2 

H.q.J=7.5Hz)^^4<2HXJ=125Hz)^.77(2H.d.J=12^H 

r),4.84(2H,tJ=7.5Hz) > 6^9(1H i t.J=8Hz) P 7J4(2H.tJ==8 

Hz).7.44(1 HX J=7.5Hz).7.56(1 at^7.5Hz).7.60-7.67 

(3am).7.78-7.82aH^n).7.87(iad,J=7.5Hz).8J8(ia 

d\J=73Hz) J^4(2ad^=8Hz)^.03(1 Ha) 

1H spectrum V (KBr) cm" 1 2932,1 692 

Mass spectrum m/rf47(M*) 



Example 1 03 

4- Amlno-2-phenyM ^2-{4-plperidyl)etriyl]-1 H-lmldazo[4,5-c}qulnollne trtftuoroecetate 

[0107] A mixture of 0.30 g of tert-butyl 4-[2^4-(4^ethoxybenzyiamino)-2^heny^1H-lmidazo[4,5-c)quinolin-1-ylJ 
ethyl)- 1 -piperldlnecarboxYlate and 9 ml of trlfluoroecetic add was stirred at 65°C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated crystals were col- 
lected by filtration, and washed with dlteopropyl ether to give 0.31 g of pale yellow crystals. RecrystaJlization from a 
mixture of ethanol and Isopropanol gave colorless crystals having the melting point of from 223 to 224?C. 



Elemental analysis for C^H^Ns • 2CF3CO2H • H 2 0 


Calculated % 
Found % 


C, 52.51; 
C, 52.61; 


H, 4.73; 
H, 4.45; 


N, 11.34 
N, 11.61 
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10 



20 



30 



Example 104 

1 -[2-{4-Chloro-2-phenyM H-imldazo (4,5-c]quinolin-1 -yl)ethyl)-4-piperidinone 

[0108J A mixture of 0.39 g of 1 -{2-<4-chloro-2-phenyl-1 H-lmldazo{4,5-c]quinoiln-1 7l)ethyl]-4,4-ethylenedioxyplperi- 
dine and 4 ml of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured Into ice-water, adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 
using ethyl acetate - n-heptane (1:1) as an eluting solvent to give 0.32 g of colorless crystals Recrystallizatlon from 
isopropanol gave colorless needles having the melting point of from 1 63 to 1 65°C. 





Elemental analysis for C23H 21 CIN 4 0 


15 


Calculated % 


C, 68.23; 


H, 5.23; 


N, 13.84 




Found % 


C, 66 26; 


H.5.31; 


N, 13.78 



Example 105 

1 -{2-(4-Chloro-2-phenyM H-imldazo[4,5-c)qulnolln-1 -yl)ethyl)-4-pfperldinone oxlme 

[0109] A mixture of 020 g of 1 -{2-(4-chloro-2-phenyl-1 H-imldazo[4,5-cIqulnolln-1 -yl)ethyl)-4-piperidlnone, 0.04 g of 
hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stirred at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
solution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution, and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallizatlon from ethyl 
acetate gave colorless crystals having the melting point of from 201 to 20rC (decomposition). 



Elemental analysis for C^H^CII^O • 1/2H a O 


Calculated % 
Found % 


C, 64.41; 
C, 64.75; 


H, 5.40; 
H, 5.32; 


N, 16.33 
N, 16.09 



Example 106 

tert-Butyl 4-[2-(2-phenyl-1 H-imidazo[4,5-c]quinolln-1 -yl)ethyl]-1 -plpertdinecarboxylate 
(0110) A suspension of 0.80 g of tert-buty!4K2-(4^hloro-2i>henyMH-im^ 

necarboxylate and 0.30 g of 5% palladium on carbon In 80 ml of methanol was catalytically hydrogenated at ordinary 
temperature under atmospheric pressure for 12 hours. After the reaction, the catalyst was filtered off, and the filtrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 : 
1 to 4:1 ) as eluting solvents and washed with dilsopropyl ether to give 0.49 g of pale yellow crystals. Recrystallizatlon 
from dilsopropyl ether gave colorless crystals having the melting point of from 138 to 139^. 



45 


Elemental analysis for C^H^^ 




Calculated % 


C. 73.66; 


H, 7.06; 


N t 12.27 




Found % 


C, 73.46; 


H, 7.21; 


N, 12.17 



50 E 01 1^1 in accordance with the method of Example 1 08, the compounds of Examples 1 07 through 1 09 were obtained. 



R 3 (CHaXn 
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Example 




m 


Physical properties 
(Recrystailization solvent) 


3 








colorless crystals [hydrochloride] 
(MeOH) 




107 




1 


mp .258-26 It (decomposition) 
Elemental analysis for 


10 






C^hV^HCl-HjO 
CaledJt: C, 53.79; H. 6.21; H, 15.88 
Found*: C, 53.49; H, 6.14; N, 15.87 










colorless crystals [hydrochloride] 


13 


108 




2 


(MoOH-CICHsCrfcCI) 

mp ,220-233% (decomposition) 

Elemental analysis for 








Curfn^^HCM/ttHtO 


20 








CaJed.%: C, 5838; H, 6.40; N. 15.48 
Found*: C, 5636; H. 6.18; N. 1535 










oolorless crystals [hydrochloride] 










(MeOhHso-Pr x O) 


23 


109 




2 


mp r 225-238°C (decomposition) 
Elemental analysis for 
C^Ha^^Ha-l/SHaO 
CeJod.%: C, 6137; H, 7.41; N, 13.61 


30 








Found*: C. 6U03; H. 7.44; N. 1350 



Example 110 

35 4-Chloro«2-phenyM -[2-(4-plperldyl)ethyl|-1 H-lmlda2o{4,5-clqulnoline hydrochloride and f umarato 
[0112] A mixture of 3.64 g of 4^hloro-2i)heny1-H2-(N-tr1pheny^ 

line, 30 ml of methanol and 1 0 ml of trifluoroacetlc add was stirred at room temperature for 1 hour The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 

40 crystals (trtfluoroacetate). The resulting crystals were added wtth ethyl acetate, and extracted with water The aqueous 
layer was adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dlchlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1.74 g of a colorless liquid. A part of the colorless liquid was converted into hydrochloride In a conventional 
method. RecrystalUzatlon from methanol gave colorless crystals having the melting point of from 257 to 265 # C (de- 

43 composition). In the same manner, fumarate was prepared in a conventional method. RecrystaMzation from methanol 
gave colorless crystals having the melting point of from 1 85.5 to 1 B6.5*C (decomposition). 

Hydrochloride: 



so [0113) 





Elemental analysis for C^H^CIN^ . HCI • HjO 




Calculated % 


C, 62.02; 


H, 5.B8; 


N, 12.58 


53 


Found % 


C, 62.08; 


H, 5.77; 


N, 12.60 
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Fumarate: 



[0114] 



5 


Elemental analysis for C^H^CI^ - C 4 H 4 0 4 • H z O 




Calculated % 


C, 61.77; 


H, 5.57; 


N, 10.67 




Found % 


C, 62.04; 


H, 5.40; 


N, 10.70 



10 Example 111 



4-Phenoxy-1 -[2-(4-piperldyl)ethyQ-1 H-imidazo[4,5-clquinoline trif luoroacetate 

[01 15] To a solution of 0.30 g of tert-butyl 4-[2-(4-phenoxy*1 H-lmldazo[4,5-cJ-qulnolln-1 -yl)ethyl]-1 -piperidinecarbox- 
15 ytate in 10 ml of methylene chloride, 1 ml of trifluoroacetic acid was added at room temperature, and the mixture was 
stirred for 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
with isopropanol and diisopropyi ether to give 0.36 g of colorless crystals. Recrystaillzatlon from a mixture of methylene 
chloride and ethanol gave colorless crystals having the melting point of from 211 to 21 6°C. 



Elemental analysis for C^r^f^ 


0 • CF 3 C0 2 H • WHzO 


Calculated % 
Found % 


C, 61.44; 
C, 61.26; 


H,5.21; 
H, 5.05; 


N, 11.46 
N, 11.47 



2 3 Example 112 

4-Chloro-2-phenyM -{2-<1 -piperazlnyl)ethyl]-1 H-imidazo[4,5-c)qulnoline methanesulfonate 

[0116] To a solution of 1 20 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1H-imitoo-[4,5<]quinolin-1-yl)ethyO-1-piperazi- 
& necarboxylate in 12 ml of 1 ,2-dlch!oroethane, 1 .2 ml of methanesulfonic acid was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with isopropanol and ethanol, end the precipitated 
crystals were collected by filtration to give 1 24 g of colorless crystals. RecrystaJltzation from methanol gave colorless 
crystals having the melting point of from 256 to 270°C (decomposition). 



35 


Elemental analysis for C^H^CINs * 2CH 3 S0 3 H 




Calculated % 


C, 49.35; 


H, 5.18; 


N, 11.99 




Found % 


C, 49.60; 


H, 5.11; 


N, 12.16 



Example 113 



4-Amtno-1 -[2-<4-plperidyl)ethyl)-1 H-imldazo[4,5-c]qulnoflne hydrochloride 

[01 17] A mixture of 1 .57 g of tert-butyl 4-{2-<4-amlno1 H-lmidazo[4,5-c)qulnolrn-1 -y1)ethylj-1 -piperldlnecarboxylate 
and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1 ) as editing solvents, and washed with diisopropyi ether to give 
colorless crystals. Hydrochloride was prepared in a conventional method. Recrystalfization from ethanol gave colorless 
crystals having the melting point of from 243 to 244"C (decomposition). 



Elemental analysis forC^H^Nj • HCI • SMHjO 


Calculated % 
Found % 


C, 59.12; 
C, 59.10; 


H, 6.86; 
H, 6.83; 


N, 20.28 
N, 20.30 



[01 1 8] In accordance with the methods of Examples 1 1 0 through 1 1 3, the compounds of Examples 1 1 4 through 1 86 



60 



were obtained. 
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10 






Example 


R 1 


B 


m 


Physical properties (Recrystallization solvent) 


13 


114 


Ph 


H 


0 


colorless crystals (CICHjCH^AcOEt) 
mp,253-256*C (decomposition) 
Elemental analysis forC^H^C^ 
Calcd.%: C, 69.51; H, 5.28; N, 15.44 
Found%; C t 69.29; H, 5.19; N, 15.27 


20 
23 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp^S^Be'C (decomposition) 
Elemental analysis for C 16 H 17 CIN 4 -2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C. 51.47; H, 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [f umarate](MeOH) 
mp ,268-271 .5*C (decomposition) 
Elemental analysis for 
(^H^ClN^lttC^O^atfHjO 
Calcd.%: C, 82.40; H, 5.67; N, 12.13 
Found%: C, 62.52; H, 5.28; N, 12.15 


33 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,258-267*C (decomposition) 
Elemental analysis tor C 17 H 10 CIN 4 -HCI 
Calcd.%: C, 58.13; H, 5.74; N, 15.95 
Found%: C, 57.88; H, 5.46; N, 15.78 


40 
43 


118 


H 


CI 


2 


colorless crystals [triftuoroacetate] 

(MeOH-iso-Pr 2 0) 

mp r 204-207.5*C 

Elemental analysis for 

C^gCI^-CFaCOjH-IMHgO 

Calcd.%: C, 48.78; H, 4.20; N, 11 .98 

Found%: C, 48.78; H, 4.34; N, 11 .89 




61 



EP 1 104 764 A1 



Example 


R 1 




m 


Physical properties (Recrystallization solvent) 


119 


OH 


CI 


2 


pale brown crystals (CICH 2 CH 2 CI-MeOH) 

mp,240-245 9 C (decomposition) 

Elemental analysis for 

C 17 H 19 CIN 4 0-1/2H 2 0 

Calcd.%: C, 60 09; H r 5.93; N, 16.49 

Found%: C, 60.32; H, 5.72; N, 16.41 


120 


Me 


CI 


2 


pale brown crystals [trifluoroacetate] 
(EtOH) 

mp r 201-202»C 
Elemental analysis for 
C 18 H2iCIN 4 -CF3C0 2 H -SMHaO 
Cated.%: C. 51 .62; H, 5.31 ; N, 12.04 
Found%: C. 51.82; H> 5.12; N, 12 22 


121 


CF 3 


CI 


2 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp,233-235'C 

Elemental analysis for 

C 1B H 1B CIF3N 4 -CF 3 C0 2 H 

Calcd.%: C, 48.35; H, 3.85; N, 11.28 

Found%: C, 48.31; H, 3.88; N, 11.21 


122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 

mp,191.5-192.5»C 

tiemeniai analysis lor 

C^^N^HO-HgO 

Calcd.%: C, 81.74; H, 6.31; N, 12.52 

Found%: C, 61.69; H, 6.51; N t 12.44 


123 


Ph 


CI 


3 


colorless fine needles[trifluoroacetate] 
(EtOH) 

mp,260-263*C (decomposition) 
Elemental analysis for 
C a4 H a ^CW 4 • CF 3 C0 2 H 
Calcd.%: C, 80.17; H, 5.05; N, 10.80 
Found%: C, 59.94; H, 5.08; N, 10.80 







Example 


R2 


B 


W 


Physical properties (Recrystallization solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochloride](EtOH) 

mp, 199-201 »C 

Elemental analysis for 

C 2 4H 2fl N 4 'HCI-7/2H 2 0 

Calcd.%: C, 61 .33; H, 7.29; N, 11 .92 

Found%: C, 81 .21 ; H, 756; N, 11 .80 
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(continued) 



Example 


R* 


B 


W 


Physical properties (Recrystalllzatfon solvent) 


125 


CI 


a 


CH 


colorless crystals [trifluoroacetateJ(MeOH) 

mp,249-255°C (decomposition) 

Elemental analysis for 

C^H^C^IVCFaCCtyH 

Calcd.%: C, 55.67; H, 4.30; N, 10.39 

Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needlesftrifluoroacetate] 
(MeOH) 

mp r 255-262°C (decomposition) 
Elemental analysis for C^H^CIN^ CF 3 C0 2 H 
Caicd.%: c, 60.17; H, 5.05; N, iu.bu 
Found%: C ( 59.95; H, 5 03; N, 10.79 


127 


a 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170°C 

Elemental analysis for C24H25CIN4O-I/2H2O 
Calcd.%: C, 67.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


12B 


CI 


H 


N 


colorless crystals [triftuoroacetate](MeOH) 
mp,260-26B*C (decomposition) 
Elemental analysis for C^H^CINj-CFaCOjH 
Calcd.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C ( 56.76; H, 4 47; N, 13.82 
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Example 


R* 


R* 


Physical properties 
(RecrystaWzation solvent) 


129 


CI 


a 

H 


colorless prisms (MeOH) 
mp,191-193X 

Elemental analysis for C B H n CiN 4 
CalcdJfc C, 70.67; H. 5.93; N, 14,33 
Found*: C, 70.70; H, 6.08; N, 14.28 


130 


CI 




colorless crystals (AcOEt) 

mp,156-5-157.5 , fc 

Elemental analysis for CjjHoC*^ 
CalcdJ: C. 70.67; H, 5.93; N, 14.33 
Found*: C, 70.64; H. 5.92; N. 14-21 


131 


CI 




colorless crystals (EtOH) 
mp.16»-171lC 

Elemental analysis for C B rl n dN 4 0 
CelodJL C. 67.26; H t 5.39; M. 14.26 
Found* C. 67.31; H. 535; M, 14.32 


132 


a 


XX. 


colorless crystals [trifluoroacctate] 
Oso-PrOH) 

mp,1 58- 1 63"C ( decomposition) 
Elemental analysis for 
CaHMaMs^CFaCOjH^HjO 
CaJcdJ: C, 49.06; H, 4.42; N. 10.60 
FoundX: C. 49J04; H, 4.41; N, 10.73 


133 


Me 




pale brown crystals (AcOEt) 
m» v 88-89 l t; 

Elemental amrfysia for C^nN^-HjO 
CalcdJL C. 71.44; H, 7.24; N, 17.36 
Found* C. 71.25; H. 7.23; N, 17.03 
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Example 




Physical properties 
(Recrystallization solvent) 


134 




colorless fine ne«d!es[fumarate](EtOH) 
mp.261 -272"C (decomposition) 
BementaJ analysis for 
Car^CIN^ 1/2C 4 H40 4 • 5/2H,0 
Calcd.%: C„ 60.06; H. 5.8B; N. 11.67 
Found* C, 60.07; H, 5.89; N. 11.80 
Specific rotation 
[aWi-MSf (c=0.1. DMSO) 


135 


ox 


colorless crystals [trifluoroacetate] 
(EtOH) 

mpJ21 5-221*0 (decomposition) 

Elemental anaJysia for 

CaHnaN^-CF.COjH 
Calcd.%: C. 59.00; H. 5.55; N. 1 1.01 
Found*: C, 58.85; H. 5.83; N. 11.05 


138 




pale brown crystals [trifluoroacetate] 

(MeOH-iso-PrOH) 

mp,225-232^C ( decomposition) 

Elemental analysis for 

CaHjaClnU-CFaCOxH 
CalcdJfc C, 58.24; H, 5.29; N, 11J32 
Found*: C. 58.09; H. 5-29; N, 11.32 


137 




pale brown crystals [trifluoro acetate] 
(EtOH) 

mp^24-2245 , C 
Be mental analysis for 
C^HnCI^S-CFjCOjH-S^HtO 
CalcdJfc C. 51-35; H. 4.68; M. 10.41 
FoumH: C. 51.65: H, 4.32; N. 10.16 




XX 

c 





65 



EP1 104 764 A1 





Example 


R» 


Physical properties 
(RecrystaiHzation solvent) 


5 
10 


138 


n-Bu 


colorless orystaJs (AoOEt) 
mp.130-131°C 

Elemental analysis for C 11 H 27 dN 4 
Calcd.%: C, 68.00; H. 7.34; M. 15.10 
Found* C. 87.78; H, 7.59; N, 14.96 


15 


130 


JO 


colorless crystals [trifluoroacetate](EtOH) 

mp,139-139.5°C 

Elemental analysis for 

CaHa^-S/aCF^OjH-HxO 
Calcd.%: C. 53.29; H. 5.59; M, 9.56 
Founcft: C. 53-23; H, 5.33; N. 9.56 


20 


140 


Bn 


pale brown crystals (AoOEtHso-Pr,0) 

mpJ230-234°C (decomposition) 

Elemental analysis for C I4 H»C1N 4 -1/4H 2 0 
CalcdA C, 70.40; H, 6.28; N, 13.88 
FoundX: C. 70.41; H, 8.27; N, 13.54 


25 

30 


141 




pale yellow crystals [methaneeuHbnate] 
CMeOH) 

Elemental analysis for 

C^HaCI^-ZCHjSO^H-rWO 
Calcd.%: C. 51.71; H, 5.82; H. 8.93 
Found%: C, 51.59; H. 5.42; N. 8.87 


35 




HH 




40 









45 
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Example 


R 1 


Physical properties 
(Recrystalltzation torvcnt) 


142 




colorless crystals [fumsrate](MeOH) 

mp,224-229 < C ( decomposition) 

Elemental analysis for 

C t4 H„CtrV C 4 H40«- H,0 
Calcd.%: C, 62.39; H. 5.80; N, 10.39 
Found* C. 62.46; H, 5-51; H. 10.42 


143 


XX" 


colorless crystals [fumarato](EtOH) 
mp.21 3.5-21 6% (decomposition) 
Elemental analysis for 
C I4 H a CIN 4 0-C 4 H 4 04- 1/4cU) 
CalcdJl: C, 62.10; H. 5.49; N. 10.35 
Founds C. 61.94; H, 5.45; N. 10.30 


144 


fr 3 "' 

XJ 


colorless crystals [trifluoroacetate] 

(MoOrHse-PrsO) 

mp^53-257°C (decomposition) 

Elemental analysis for 

CMHttC^S'CFsCOxH-I^HtO 
CalodJl: C. 55.76; K 4 .86; N, 10.00 
FoundS: C. 55.67; H. 4.59; N. 9.99 


145 


Me 

i 


colorless crystals [trifluoroacetete](EtOH) 

mp.218-225X (decomposition) 

Elemental analysts for 

C^CIr^OS - CF,CO,H 
CeJodJk C. 55J>7; H. 4.62; N. 9.88 
Found*: C. 54.91; H. 4.69; N, 9.77 


146 




colorless crystals [trifooroacetate](MeOH) 

mpJ270~277*X^ (decomposition) 

Bementat analysis for 

C M H„CIH 4 0 f S-CF,CO 1 H 
CalcdJt C. 53.56; H. 4.49; N, 9.81 
Found%: C, 5331; H, 430; N, 9.62 
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Example 




Physical properties 
(RecrystaJlization solvent) 


147 




coloHess crystals [fumarate](EtOrl) 

mp,1 92-1 88^C (decomposition) 

Elemental analysis for C a H n CIFN 4 ''C 4 H4(VH 2 0 

Calcd.%: C, 59.72; H. 5.20; N, 10.32 

Found* C, 59.81; H. 5.07; N, 10.33 


148 


JX 


colorless crystals [fumarato3(MoOH tso PrOH) 

mp,1 84-1 87*C (decomposition) 

Elemental analysis for C n H t2 dFN 4 »C 4 H 4 O 4 -H 2 0 

CalodJk C, 59.72; H. 5.20; N, 10.32 

Found* C. 80.00; H. 4J1; K 10.34 


143 


XT 


colorless crystals [tumarate](MeOH) 

mn ^AA»^nO 1 ' f <l«onmfM*tliAfi 1 
Inp^W I XU9 V VOOCOli^OSfuQffl/ 

Elemental analysis for C^BaC™* -C^CVHiO- 
CaiodJt: C, 59.72; H, 5.20; N, 10.32 
Found* C, 59J53; H. 4.92; N. 10.41 


150 




colorless crystals [trffluoroecetato](EtOH) 

mp.260-283^ (decomposition) 

Elemental analysis for CaH, .CIF*^ • CF,C0 2 H« K,0 

Calcd.%: C. 50.47; H. 3.73; K 9.42 

Found*: C, 50.33; H. 333; N, 951 


151 




colorless crystals [trrr1uoroacetete](MeOH) 

mp ,250-281 °C (decomposition) 

BementaJ analysts for C a H 1B CIF 9 N4-CF J CO z H 

CalcdX- C. 50.48; H. 3.22; N. 9.42 

Found* C, 50.26; H, 3.28; N, 9.48 
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Example 




Physical properties 
(RecrystaJltzatjon solvent) 


152 




colorless crystals [rnethanesuKbnats] 
(BOH) 

mp.l 95-202t (deoompositiofi) 
Elemental analysis for 
CaHnClrV CH,SO,H-5/4H,0 
Cated* C. 54.11; H. 5.63; N. 13.72 
Founds: C. 54.13; H, 5.45; N v 13.63 


153 




ooloHess crystals [fumaratoJ(MeOH-EtOH) 

mp,1 81-1 65 J5*C (decomposition) 

Elemental analysis for 

CaHaCIN, • C 4 H 4 0 4 • H,0 
CalcdJi: C, 59.37; a 5.37; N. 13-31 
Found* C. 59.37; H, 5.11; H, 13.37 


154 




pale yellow fine needles [trffluoroacetata] 
(EtOH) 

mp,197£-204lC (decomposition) 

Elemental analysis for 

C„ H„CIHi- CF,CO t H- 1/48,0 
CalodJL- C. 56.47; H. 4.64; N, 13.72 
Founds: C. 56.45; H, 438; N, 13.72 


155 


XT 


colorless crystals [trffluoroacetate](EtOH) 

mp ,250- 255 w (decomposition; 

Elemental analysis for C^H^CIN*- CF,CO,H 
Celcd.* C. 64JW; H, 4.88; N, 9.64 
Founds: C, 63.81; a 4.92; N, 9.93 


158 




colorless crystals [trffluoroacetate](EtOH) 

mp.l 44.5-1 45.5 *C 

Elemental analysis for 

CarVjQ^O-CFjCOjH-a/JHjO 
CaJodJfc C. 59.66; HL 5.01; N. 8.98 
Founds: C, 59.44; a 4.71; N. 9iH 
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Example 


R' 


Physical properties 
(RecrystaJlization solvent) 


157 


rr^V CFj 


pale green crystals[tnfluoroacetate](EtOH) 

mp.174-175*C 

Elemental analysis for 

C^HaaF^-CFjCC^H-S/^O 
Calcd*; C, 52.44; H, 4.32; N, 9.41 
Found* C, 52.54; H. 4.19; N, 9.53 


158 


r 


colorless crystals [trif)uoroecetate](MeOH) 

mp^31-241^ (decomposition) 

Elemental analysis for 

QcH^QMUO- CFjCOjH- 1/2H,0 
Calcd.* C. 54.82; H. 4.60; N. 11.12 
Found* C. 54.73; H, 4.42; N. 11.21 


159 


o 
r 


colorless crystals [trifVuoroacetate](EtOH) 

mp.2 56-261 °C (decomposition) 

Elemental analysis for 

CjtHjtCIH^S- CF,CO s H* 1/4H,(> 
CaJcdJfc C, 53.59; H, 4.40; N. 10.87 
Found* C. 5353; H. 4.33; N. 10.80 


180 


h O 


colorless crystaJs [t7ifWoacetate](MeOH) 

mp r 270-273^C (decomposition) 

Elemental analysis for 

C 20 H z1 CIN l -CF a CO z H- 1/2H,0 
CalcdJfc C, 52.44; H. 4.60; N. 18.68 
Found* C, 52.15; H. 4.74; N, 16.95 


161 




pale brown orystals [trrfluoroeoetste] 

(EtOtf-EtgO) 

mp^03-203.5*C 

Elemental analysis for ^H^CIHjS-CFjCOjH 
CaicdJk C, 51.61; H. 4.13; N, 13.68 
Found* C. 51.48; H. 4.22; N. 13.52 
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Example 


R' 


Physical properties 
(RecrystaJlization solvent) 


5 


162 




pale yellow crystal* D*yo>ochloride]6so--PrOH) 

mp,245-249 < t; (decomposition) 

Elemental analysis for CmHuHVZHCI '3/4^0 
Calcd.%: C, 60.70: H, 6.05; N. 11.80 
Found!: C. 60.81: H. 5.93; M. 11.72 


10 






colorioss crystals [hydrochloride](EtOH) 


13 


163 




NMR spectrum 6 

(DMSO~d # )ppm:1.30-1.40(2H^n).155-1.70(1H.m)J.70 
-1.80(4H.mU.6JH2.80(2H > m) i 3.10-3^5(2am).3.17(3H 
f s)A73(2HX^7.5rtOJ^7(1H,t^7^Hz)3.04(1Hxa= 
75rb)A55-8.85(2H.m)3JB4(1HJbrs)3.06(1HJ>rs) 








pais brown crystals (AcOEt) 


20 






mp,176-177.5"C 




164 


JO 


Elemental analysis for CgM^Ng 
Calcd.%: C. 74.36; H. 6.78; N, 18.85 
Found*: C. 74.0* H. 8.90; M. 18.69 


23 






odorless crystal* hydrochloride] 


30 


165 


XT 


(MeOH-ieo-PrOH) 
mp,>300*C 

Elemental analysis for C n H s F a N 4 -2HCI-1/2H 2 0 
CalcdJfc C. 57.70; H. 5.42; H. 10.77 
Founds C, 67.72; H, 5.12; N, 10.79 








pale yellow crystals Gso-PrOH) 
mp t 168-167 < t: 


35 


166 


P 


Be mental analysis for (V^^O-HjO 

CalcdJl: C. 69.82; H, 6.92; N, 14.B0 
1 Found*: C, 88-53; H, 6.97; M, 1439 



40 




50 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


167 


"p 


colorless oryatala [hydrochloride] 

(aoH) 

mp^18-219°C 

Elemental analysis for C^H^N, -3HCI 

0\ t i a/ a* a am ■ a ar ^A ftvB ^ *^ a a 

Calcd.%: C. 53.68; H. 5.79; N, 17.89 
Found*: C, 53.63; H. 8.01; H, 17.89 


168 


P 


pale yellow crystals [hydrochloride] 
(MoOH) 

mp ^93-298°C (decomposition) 

Elemental analysis for 

CnHnM^S-ZHCI-rlxO 
CalodJt: C r 53.84; H v 5.81; N, 14.95 
Found* C, 5359; H, 5.71; K 14.82 


189 


P 


pale yellow crystals [hydrochloride] 
CEtOH) 

mp,19o-199°C 

Be mental analysis for 

Calod.%: C. 52.48; H, 6.41; N, 11.13 
Found* C, 52.44; H. 6.66; M, 11.13 


170 




pale yellow crystals [trcfluoroacetate] 
CEtOH) 

mp.228-229 <l C 

Elemental analysis for 

CaHa^S-S/^CFjCOxH- 1/2H,0 
CaJod J: C, 54.73; H, 5.03; N, 9.82 
round*: C, 54.46, n, 4.81; W» 10.UU 


171 


Mia 


pale yellow crystals [hydrochloride] 
(EtOH) 

mp,27 4-277% (decomposition) 

Elemental analysts for 

C B H B ^S»2HCI-S/4H K 0 
Calcd* C, 58.84; H. 6.33; N, 1133 
Found* C. 56.79; H. 8.11; N, 1151 
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Example 


R' 


R* 


Physical properties 
(Recrystatfization solvent) 


172 


£ 

/ \to 


CI 


colorless crystals [trifluoro acetate] 
(EtOH) 

rnp,189-190 < t: 

Elemental analysis for 

(^HnC<N 4 S-3/2Cr-,CO,H 
CaJodA: C. 5139; H. 4.24; N, 9.63 
Found* C. 51-54; H. 4.29; N. 9.65 


173 


r 


CI 


oelorlesa orystals [trifluoro acetate] 
(EtOH) 

mp,184>195X 

Elemental analysis for 

CaHaClN^- 5/4CF,CO x H 
CalodJt: C, 53.16; H. 4.42; M, 10.12 
Found!: C. 53.16; H f 4.39; N. 1(U9 


174 




Ma 


pale brown orystals Dn/droohJoride] 
(EtOH) 

mp.2453-2463X: 

□omental analysis for 

C 3S H w M B -2HCI-3/2H s O 
CalodJL* C, 5732; H. 638; N. 15.24 
Found* C. 57.65: H. 6.33; M, 15J2S 


175 


/ 


Ma 


pals brown orystals [hydrochloride] 
(EtOH) 

mp.224-225lC; 

Elemental analysis for 

C 1 ^l IJ M i -2rlCI-5/2H I 0 
CaJodJL- C, 56.21; H. 6.97; M, 14.25 
Found*: C. 55.95; H, 6.70; N, 14.23 


17B 


H 


.XT 


oolotiess priamsftrrfluoroecetste] 

(Et0rHao-Pr,0) 

mp,1893-1923 < fc 

Elemental analysis for 

CnHnFrVVCFjCOjH 
Cated.%: C. 59.52; H, 4.80; N. 11.11 
Found* C. 59.41: K 4JB9; N. 11.16 
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Example 


R 1 


Physical properties 
(RecrystaJlization solvent) 


177 


OPh 


colorless cryvtaJs [trifluoroacetate] 
(EtOH) 

mp,214.5-215.5 < C 
Elemental analysis for 
CaH^O • CF,C0 2 H - 1/2H,0 
Ceicd.%: C, 65.14; H f 5.29; M, 9.80 
Found*: C. 85.40; H. 5J>7; N, 9.85 


178 


NHPh 


colorless crystals (MeOrHso-PrOH) 
mp,191-194°C 

Elemental analysis lor C^rl^Ng 
CalodJl: C, 77.82; H. 8.53; N. 15.65 
FoundS: C, 77.76; H. 8.69; N. 15J8 


179 


NHMe 


pale yellow crystals [hydrochloride] 

Gso— PrOH) 

mp^09-210 f t 

Elemental analysis for 

C u H r7 N 3 -2HCI- 7/4H,0 
CaJodJK: C, 58.83; H. 6.69; N. 14.29 
Found* C. 58-88; H. 6.51 ; h% 14.13 


180 


NMe, 


colorless orystals [hydrochloride] 
(MeOH) 

mp ,205-206 _5*C 
Elemental analysts for 

Calod.* C. 58.02; H, 7.01; M, 13.53 
Found* C. 58.01; H, 7.02; H, 13.50 


181 


H 


ooloriess orystals [hydrochloride] 
(EtOH) 

mp^10-212t: 

Elemental analysis for 

<VWV2HCJ-H,0 
CaJcd.%: C, 82.15; H. 6.62; H, 13.94 
Found* C, 61.99; H. 6.44; N, 13.85 
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Example 


R* 


Physical properties 
(Recryeta [fixation solvenO 


182 


NHBn 


colorless crystals [hydrochloride] 

Oso-PrOH) 

mp,244-245 , t; 

Bemental analysis for 

Calcd.*: C. 65.75; H, 6.35; N, 12.78 
Found* 0. 65.81; H. 6.13; N, 12.68 


183 




pale yellow crystals [KytlrocKlorido] 
(EtOH) 

np.190-193% 
Elemental analysis for 

Calcd* C. 57.29; H. 6.13; M. 13.82 
Found* C. 57.46; H. 5.98; N, 13.77 


184 




pale yellow crystals [hydrochloride] 
(EtOH) 

mp.231>-232 0 C 

Elemental analysis for 

G Tt H J4 • 3 HOI ■ 3/ erljU 
Calcd* C, 58.23; H, 6.72; M. 14.55 
Found* C. 58.12; H. 6.93; N. 14.46 


189 




colorless needles [hydrochloride] 
(EtOH) 

mp.187-189^ 

Elemental analysis for 

CaHnN, • 2HCI • 3/4H,0 
Calcd* C. 63.93; H, 6.99; H. 13.31 
Found*: C. 64.05; H, 6.93; N. 13.22 


188 




colorless crystals [hydrochloride] 

(EtOrHso-PrOH) 

mp.194-195°C 

Elemental analysis for 

C^Hn^O^HCI- 3/2H,0 
CaJodJk C. 59.89; H, 6.70; N. 12.93 
Found*: C. 59.72: H, 6.64; H. 12.85 



Example 1 B7 

1 -[2-(N-n-ButyM-plperidy!)ethyn-4-chloro-1 H-lmidazo[4,5-c)quinollne hydrochloride 

[0119) To a suspension of 1 .20 g of 4-chloro-1-[2-(4-piperidyl)ethyl}-1 H-imida20-[4,5-c]quinoline trifluoroacetate and 
0.77 g of potassium carbonate In 6 ml of N,N-dlmethytformamlde, 0.30 ml of n-butyl bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH to with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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10 



20 



and saturated brine, and dried, end then the solvent was evaporated to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0 87 g of a colorless solid. Hydrochloride was prepared in a conventional method. Recrystalilzatlon from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 158*C. 



Elemental analysis forC 21 H 27 CIN 4 - 2HCI - 1/2H 2 0 


Calculated % 
Found % 


C, 55.70; 
C, 55.80; 


H, 6.68; 
H, 6.65; 


N, 12.37 
N, 12.44 



Example 168 

1 -[2-(N-Acety W-plperidyi)ethyl)-4-chloro-1 H-lmida2o[4,5-c}quinollne 

[01 20] To a solution of 0.60 g of 4-chloro«1 -f2-(4-piperidyl)ethyl]-1 H-imidazo-{4,5-c]quinoline trif luoroacetate in 4 m! 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour After the 
reaction, the solvent was evaporated. The residue was added with isopropanol and diisopropyt ether, and the precip- 
itated crystals were collected by nitration, and washed with diisopropyt ether to give 0.45 g of colorless crystals. Re- 
crystallization from a mixture of methylene chloride and diisopropyt ether gave colorless crystals having the melting 
point of from 183 to 186.5 # C. 



Elemental analysis forC 19 H 21 CIN 4 0 


Calculated % 
Found % 


C, 63.95; 
C, 63.81; 


H, 5 93; 
H, 5.87; 


N, 15.70 
N, 15.81 



[01211 In accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 
were obtained. 



R 1 

XxX 



40 



50 
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Example 


R 1 


B 


R» j 


m 


Physical properties 
(Recrystalfizetion solvent) 


189 


Ph 


H 




Z 


oolorless crystaJe Gao-PrOH) 
11^.187-168^ 

Elemental analysts for CnH^CIN* 
CalcdJI: C, 71.19; H, 6.22; H. 1334 
Found* C. 71 00; H, 6.18; N. 1336 


190 


H 


CI 


Bn CX 


2 


oolorless crystals [hydrochloride] 
OEtOH) 

mp^36-248"C (decomposition) 
Elemental analysia for 

CalcdJI: C, 60J)1; H. N. 11.66 
Found* C. 60.01; H, 5.62; N. 11.67 


• 91 


n 


n 




1 


colorless crystals [hydrochloride] 
(EtOH) 

mp^48-257°C (decomposition) 

UBmsnoi analysis tot 

CaHnCIN 4 - 801-1/4^0 
Calcd* C, 6336; H. 5.72; N. 1237 
FoundX: C, 63.98; H. 530; N, 12.93 


192 


Ph 


H 




2 


oolorless crystals (Cr^C^-rso-PrjO) 

mp, 1543-1 60 1 

Elemental analysia for 

CHttCIN^O-l/SrltO 
CalcdJk C. 6930; H, 535; M. 1237 
FoundS: C, 68.78; H, 5.78; M. 12.71 
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Exampb 




m 


Physical properties 
(Recrystallization solvent) 


193 


""Ok 


1 


colorless crystals [hydrochloride] 

(MeOrHso~Pr,0) 

mp,269-2B0 < C (decomposition) 

EJ omental analysis for 

CrtuN* • 2HCI ■ 3/4H.O 
CalcdJt: C, M.37; H. 6.26; H, 12.65 
Found*: C. 82.38; H, 6.45; N, 12.60 


194 


■-a 


2 


colorless crystals [hydrochloride] 

(MeOrHso-Pr,0) 

mp,1 50- 1 58t ( decomposition) 

Elemental analysis for 

C M H..N 4 -2HCI-1/2H l O 
CalcdJ: C, 63.71; H. 8.46; N, 12.38 
Found*: C. 63.90; H. 6.68; N. 12.11 J 



Example 195 

4-Chloro-H2-[N-(4-nuorophenyteuHo^ 

[0122} To a suspension of 0.60 g of ^oro-l^p^rtdyrjethvfj-l H-Wda 2 o-[4,5-c]qulnol.na trifluoroacatate and 
0 32 g of potassium caroonate in 2 ml of N,N.dlmethylfomiamida, a solution of 0.23 g of p^fluorobewerMu^ chS 
r,da m 3m. of N N-dimethylfoimamlde was addad dropwise a. room temperature. and7he Ts 

ethyl acetate. The extract was washed successively with water and saturated brine, and dried and theTme solTnt 

Te coT o r 10 .TJ 5 ' 35 9 °' 8 ^ from a mixture of mJ^J^^S 

gave colorless aystals having the melting point of from 175 to 1 7B.5«C. 



Elemental analysis for CjgH^ClFr^OjS 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



Example 196 



H^N-MemanesulfonyM-plpertdyOetfiyfl^^henoxy-IH-imldazoH.S-chquinollne 

TvL ^l^H °V Z 9 °^ heno ^^(4*ipertdyl)^^ trifluoroecetate and 

r^LT L T k ? 01 m,,hytene Chlwide - 016 ml «* ™thanesulfonyl chloride was added dropwL at 
room temperature, and the mixture was stirred for 1 .5 hours. The reaction mixture was added with water and e^rted 

a colorless liquid. The resulting colorless liquid was solidified with ethyl acetate, and the solid was washedZ dlsthvl 
e^MogiveOBOgofco^ 

colorless crystals having the melting point of from 1 735 to 1 76*C. 



Elemental analysts (or C^H^^OgS 


Calculated % 
Found % 


C, 63.98; 
C, 64.01; 


H, 5.82; 
H, 5.96; 


N, 12.44 
N, 12.28 



[0124J '"^ortanc e withthemomodofE Jt ample196.thecompoundsofExamples197through199wereobtained. 
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Example 




Physical properties (Recrystalllzation solvent) 


197 


Ts 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,201.5«202*C 

Elemental analysis for C^H^N^S 
Calcd.%: C, 68.42; H, 5.74; N, 10.64 
Found%: C, 68.46; H, 5.83; N, 1 0.53 


198 


Et0 2 C 


colorless crystals (AcOEMso-Pr 2 0) 
mp,132-133°C 

Elemental analysis for C 26 H 28 N 4 0 3 
Ca!cd.%: C, 70.25; H, 6.35; N, 12.60 
Fourtd%: C, 70.13; H, 6.34; N, 12.50 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 5 (CDCyppm: 

1 .31 (2H,brs),1 .50-1 .70(1 H.m),1 .78(2H,brs),2.00(2H,q t J= 7.5Hz),2.B1 (2H,brs),4.23(2H, 
brs).4.63(2H,t,J=7.5Hz),5.1 3(2H l s),725(1H > t,J=7Hz),7.3f>7.40(5H l m),7.39(2H.d.J= 7H2), 
7.44(2H,t,J=»7Hz),7 50(1H,td,J=8.5,1Hz).7.57(1H ( t d,J=8.5,1Hz).7 90(1 H,dd,^8.5, 1Hz), 
7.94(1 H,s),B.04(1H, dd,J=8.5,lHz) 
IR spectrum v (liq.) cm* 1 :! 698 
Mass spectrum m/z:506(M+) 



Example 200 

4-[2 -(4-Am)no-1 H-lmWazo [4 ,5-c]qulnolln-1 -yl)ethyl]-N-methyM -plperldlne-carbothioamkJe 

[0125] A suspension of 0.50 g of 4-amino-1 -{2-(4-piperidyl)etbyi]-1 H-imldazo[4,5-c]-quinoHne and 0.37 g of methyl- 
Isothlocyanate In 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystalllzation from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 21 B^C. 



Elemental analysis for Cfgh^NftS • 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H, 8.67; 
H, 6.66; 


N, 22.26 
N, 21.97 



[0126J In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-[2-(4-Ch!on>2-phenyM H-lmidazo[4,5-c)qulnoHn-1 -yi)etm/ihN-methyM -piperidinecarbothioamide 
[0127) 

Appearance: colorless crystals 
Recrystalllzation solvent: methanol 
mp: 215-220 # C (decomposition) 
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Elemental analysis for C25H 26 CIN 5 S 


Calculated % 
Pound % 


C, 64.71; 
C, 64 80; 


H, 5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



Example 202 

1-{2 -(1-Amidino-4-piperidyl)ethyO-4-chloro-2-phenyl-1 H-imidazo[4,5-c]-quinoline hydrochloride 

[0128] A solution of 0.75 g of 4<:hloro-2-phenyl-1-{2-(4-piperioVI)ethyi]-1H-lmida20-{4,5-cJquinollne l 0.40 g of 1H- 
pyrazole-1-carboxyamidine hydrochloride and 0.39 ml of triethylamine In 5 ml of N,N-dimethyrformamide was stirred 
at room temperature for 19 hours The reaction solution was concentrated and the residue was added with ethanol, 
and then the precipitated crystals were collected by filtration to give 0.51 g of colorless crystals. RecrystaiHzation from 
ethanol gave colorless crystals having the melting point of from 270 to 273*0 (decomposition). 



Elemental analysis for Cj^ClNe • HCI • 1/2H 2 0 


Calculated % 
Found % 


C, 80.25; 
C, 60.47; 


H, 5.69; 
H, 5.61; 


N, 17.57 
N, 17.38 



[0129] As an example of the excellent effects of the compounds according to the present Invention, experimental 
results of inhibitory actions against production of TNF- a and IL-ip in human cells will be shown below 

1 . Preparation of blood celts for culture 

[01 30] About 50 mL of whole blood was collected from adult healthy volunteers by venepuncture into a plastic tube 
which containing 170 ut of Novo-heparin 1000 (Novo-Nordlsk A/S). Then, PBMCs (Peripheral Blood Mononuclear 
Ceils) were prepared using a cell separation tube, LeucoPREP™ (Becton Dickinson), and cultured with RPMI-1640 
medium (Nissui Pharmaceutical Co.) containing 2mML -glutamine (Life Technologies), 2.5 U/ml penicillin-2.5 ug/mL 
streptomycin solution (Life Technologies) supplemented with 10% fetal calf serum (Intergen Company) at 1x1 0 6 cells/ 
mL. 

2. Preparation of test compounds 

[0131] Test compounds were dissolved in distilled ultra-pure water, dimethyl sulfoxide, or 0.1 N hydrochloric acid at 
20 u.M, and then sequentially diluted with saline and used. T*ie compounds were examined at concentrations ranging 
from10- 10 Mto10- 9 M. 

3. Treatment of cells with medicaments 

[01 32] 1 0 ul of 1 ug/mL llpopolysaccharide (LPS) was added to a 98-well (flat bottom) plate for cell culture, MlcroTest 
III m tissue culture plate (Becton Dickinson), containing 180 nL of the PBMCs in the aforementioned medium. After 
30 minutes, 10 pi of the solution of the test compound or the solvent was further added to each well, and the plate 
was covered with a plastic ltd and Incubated at 37*C for 16 hours In an atmosphere of 5% C0 2 . 

4. Determination of human TNF -a and human 1L-10 

[0133] An enzyme Immunoassay by the sandwich method was performed to determine the human TNF- o and human 
IL-tp in the culture supernatant. The antt-cytokine antibody (the first-antibody) was diluted and placed in a 96-well 
mlcrottter plates for coating. After the wells were washed, the culture supernatant was appropriately diluted, and then 
added to each well and Incubated. Then the second-antibody against cytokine and the thlrd-anttoody against the sec- 
ond-antibody were successively added while applying washing processes between the operations. After the final wash- 
ing process, a tetramethytbenzidine solution (DAKO) was added to each well to start the coloring reaction. The coloring 
reaction was quenched with 1 N sulfuric acid, and then the absorbance at 450 nm of each well was measured by a 
microplate reader, M-Vmax™ (Molecular Devices). The concentrations of the cytokines were determined by quantifi- 
cation software, Softmax™ (Molecular Devices), In comparison with the calibration curves obtained by using the re- 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-ct (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Pharma Blotechnologie Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antibodys and the standard for the calibration curve, respectively. For determination of human 
s IL-1 p, monoclonal anti-human IL-1 p (Cistron), polyclonal sheep anti-human IL-1 P (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemicon International), and recombinant human IL-1 p (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134J In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- a production in human cells 


Compounds 


Administered concentration Qimot/L) 


0.001 


0 01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in human ceils 


Compounds 


Administered concentration (umol/L) ! 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


108 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136) These results dearty Indicate that the compounds of the present Invention have excellent inhibitory actions 
43 against production of TNF and IL-1 . 

Industrial Applicability 

[0137] The compounds of the present Invention have excellent inhibitory actions against production of TNF or IL-1 
so and are extreamery useful as preventive or therapeutic agents of diseases mediated by these cytokines. 



Claims 

53 1. A 1 H-lmidazopyridlne derivative represented by the following general formula or a salt thereof: 
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10 wherein R 1 represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substituents, 

a cycloalkyl group which may be substituted, a styryt group which may be substituted, or an aryi group which may 
have one or more substitutents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocycllc or a heterocyclic ring which may be 

13 substituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; R 3 represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an integer of from 0 to 3; provided when 
R 3 represents unsubstituted piperidino group, at least one of R 1 and R 2 is not hydrogen atom. 

2. A t H-imidazopyridine derivative represented by the following general formula or a salt thereof: 

20 



25 




30 

wherein R 1 represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substituents, 
a cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryi group which may 
have one or more substitutents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 

35 phenoxy group which may be substituted; ring A represents a homocyciic or heterocyclic ring which may be sub- 

stituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; m represents an integer of from 0 to 3; 
R 4 represents hydrogen atom, an alkyl group, benzyl group, triphenytmethyl group, an aikanoyt group which may 
be substituted, an alkoxycarbonyl group, benzyloxycarbony) group, a thlocarbamoyt group which may be substi- 
tuted, an alkanesulfonyl group, a benzenes utfonyl group which may be substituted, or amidino group; Y represents 

<o methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 
represents an Integer of from 0 to 2. 

3. The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A Is benzene ring or thlophene 
ring. 

43 

4. A medicament which comprises as an active ingredient the 1 H-imidazopyridine derivative or a pharmacologically 
acceptable salt thereof according to claim 1 or claim 2. 

5. The medicament according to claim 4 which is used for preventive or therapeutic treatment of a disease in which 
30 a cytokine Is mediated 
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